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Ontario  A(rlciiltural  Colleie  and  Experiment 


THE  COMPOSITION  OF  ONTAMO  FEEDING-STUFF& 

By  W.  P.  GAMBLE.  B^.A..  Lecturer  in  Oeminry. 

The  animal  body  is  made  up  mainly  of  four  classes  of  substances- 
water,  ash  or  mineral  matter,  nitrogenous  matter,  and  fat.  The  pro- 
portions in  which  these  four  classes  of  substances  occur  depend  tnainly 
upon  the  age  of  the  animal,  its  treatment,  and  the  purpose  for  which  it  is 
kept.  The  components  of  the  body  are  continually  breaking  down  and 
being  consumed.  To  keep  the  animal  in  a  healthy  condition  there  muat 
be  a  constant  supply  of  new  material.  If  this  is  lacking  or  insufficient, 
hunger  and  finally  death  result.  To  keep  up  this  supply  is  one  of  the 
chief  uses  of  food,  but  in  addition  to  this,  the  food  supplies  the  heat  of 
the  body,  and  at  the  same  time  furnishes  energy,  which  enables  the  ani- 
mal  to  move  the  muscles  and  do  work  external  and  internal.  Further- 
more, foods  also  supply  immature  animal  with  material  wherewith  to 
build  up  the  tissues  of  the  body. 

It  will,  therefore,  be  seen  that  to  supply  food  in  the  right  proportion 
to  meet  the  requirements  of  the  animal,  without  a  waste  of  food  nutrients, 
constitutes  scientific  feeding,  and  it  is  by  carefully  studying  the  composi- 
tion of  feeding  stuffs  and  the  requirements  of  animals  that  a  great  deal 
of  information  may  be  obtained  which  will  be  of  inestimable  value  to  the 
practical  agriculturist. 

Realizing  the  importance  of  such  a  stud>  the  author  of  this  bulletin 
wrote  to  all  the  proprietors  of  flour,  oat,  pea,'  nd  starch  mills  in  the  Pro- 
vince, requesting  them  to  send  us  samples  of  th-ir  by-products.  Besides 
the  sample  obtained  in  this  way  we  collected  a  large  number  of  similar 
by-products  from  other  sources.  These  feeding-stuffs  were  carefully 
analysed,  and  the  tabulated  results  will  appear  in  their  proper  places. 

Before  we  examine  the  results  of  our  analyses,  however,  let  us  under- 
stand the  meaning  of  the  terms  used  by  chemists  to  designate  the  various 
components  of  a  fodder. 

(i).  Protein  (nitrogenous  material)  is  the  name  commonly  given  to 
a  class  of  substances  which  furnish  the  materials  for  the  building  up  of 
lean  flesh,  blood,  skin,  muscles,  brain,  nerve,  hair,  horn,  wool,  etc.,  and 
for  these  purposes  protein  is  absolutely  essential  in  the  food  of  animals. 
The  animal  cannot  grow,  nor  can  it  long  exist  without  constantly  renewed 
supplies  of  protein  in  its  food.  Moreover,  the  animal  is  totally  unable  to 
create  protein.  It  is  true  that  animals  can  produce  blood  protein,  brain 
protein,  flesh  protein,  and  milk  protein,  but  only  by  appropriating  and 
transforming  the  protein  of  plants.  Protein  in  some  form  is  an  essen- 
tial constituent  of  all  food. 

[1] 


MolJd'trnifi  *V'"=^"''«^y  '•"  »he  portion  of  the  food  w.ach  is  di,. 
jolved  from  the  water-free  substance  by  ether,  benzine,  gasoline,  etc. 
It  II  a  very  important  component  of  feeding  stuffs  on  account  of  its  high 
value  for  the  production  of  fat,  energy,  and  heat. 

^t  V  ^^l'  A  ^'"^^'^  '''"■f  '',  *  ^^'■'"  ^PP"*''*  '°  «  B'"0"P  of  substances  that  are 
tx    T^f  ?'"''• '°  '^"^  ^'^^"^  '^•'^«"*«  "°^  o"'y  "«  they  largely  indigest! 

S  1  "  H-^"\-L'*K  '"°''''  ''?^P°''*^"*'  ^''^y  °^»«"  '«"d«r  th^e  rest  of  the 
food  less  digestible  by  protecting  it  from  the  actign  of  digestive  fluids. 

(4).     Ash  is  the  inorganic  portion  of  feeding  stuffs.       Some  of  the 
foods  richest  in  protein  are  also  rich  in  ash  material,  and  are.  therefore. 

0  y!LT::rJ  ''•""  ^"V"^'  '^^'^^  °'  ^^«^'  importance  in  the  fcS 
whfcnhriTSfuT      '""'""'^'"    the   constituents     frc^m 

of  thl^f„J°' K- 'u  ?'"t."'^y^«J?  ("••  nitrogen-free-extract)  is  that  portion 
h  coni^r  •".    '^^T^'u'^  by  boiling  it  with  dilute  acids  and  alkalies. 

1  consists  mamly  of  starches  and  sugars.  When  taken  into  the  system 
nitrogen-free-extract  forms  fat  or  is  oxidized  to  produce  heat  and  energy 

contifi;  ^°'^^Z^-  ^However  dry  a  feeding  stuff  may  appear,  it  always 
contains  a  considerable  amount  of  moisture  which  can  be  driven  out  by 
detriment  fir.ri"'  '^°"''^"' !?  'I  ?on«ntrated  feeding-stuff  is  a  decided 
matS    «nH    c*     T"il^  "  diminishes  the  percentage  of    actual    food 

To^nel  th.;  ;V  I  '  •^'^"''^  "  '^"'*'  '^^  ^"^  *°  '"^"'d  or  turn  sour 

sooner  than  if  less  moisture  were  present. 

were^subt!!;!.Tti^'''%'f^'"-'^'  ^"^>''''  "^^  '^"^P'^^  '^^'  ^«  <^o"««^ted 
mh?ed  ^ThP  I      •'■^      ""/"."«^°P'c  examination,  so  far  as  time  per- 

tTe  total  on»nt?  /•  ^"'''^'"  f'°"^  ^'^^'  ^^^^^^''^  information  as  to 
Ituff  B^r,  i'n  •  ""P°'i^"*  t°^  '"^**^"^'^  contained  in  the  feeding 
stuff.      But  as  wil   oe  noticed  in  the  following  tables,  certain  by-products 

LTmXH"*?"  "  '^'''^P^^'*'-'  according  !o  the  character  o7the  set 
son  methods  of  ^.  ;  -re,  etc..  and  unless  they  are  decidedly  abnor- 
rnal  m  compositi  .mpossible  to  say  with  any   certainty  Ue"her 

m^or^      •     ^  '^"  ^^^  microscope,  the  combined  chemical  and 

SeS  ivT„'^fnr'""''°"  ■'  ^'-o-t  certain  to  detect  ahy  adulteration.  It 
IS  gratiymg  to  know,  on  account  of  the  importance  and  wide  use  made  of 

iarberfound'tfr  *'^^"^''^^  "!  ^''^  -"'P'"  '"  --*  -erexTrnted 

were  aWe  ^n  H.  ..t  "^  "P-  ?  ^''^  "'■"'■^^^-  '^''^  °"'y  adulterants  we 
were  able  to  detect  were  particles  of  flour,  whole  wheat  screenines    and 

to  be  pTesel"'  ""'"  ''^  ^°"''^""^  °'  manufacture  mighrbe  efpecteS 

H!ff.P^  *^^^"  '^'''''*'  ."^'^  ^""^  ^''°"*  *°  examine  show  how  great  are  the 
diflferences  in  composition  between  different    kinds     of     ffeding^stuffs 

compare 'it'Sth^'ttt'-"  '^'''T^^^  °f  protein  in  cotton  seed  meal  and 
compare  it  with  that  in  corn  bran,  or  even  with  that  of  some  of  the  oat 


feeds.  The  cotton  seed  meal,  as  will  be  shown,  is  a  very  concentrated 
food,  while  the  amount  of  protein  in  corn,  bran,  and  such  substances  is 
very  low.  Protein  is  the  m(»s*  expensive  component  of  a  feeding  stuff 
and  as  has  been  stated,  a  considerable  amount  of  it  is  absolutely  indispen- 
sibtc  to  growth. 

Hay,  ensilage,  corn,  and  roots,  raised  on  the  farm  form  the  basis, 
and  make  up  the  bulk  of  the  food  for  live  stock,  and  supply  all  the  starch, 
sugars,  and  fat  required.  They  are,  however,  deficient  in  digestible 
protein,  and  if  the  qu.tntity  of  digestible  protein  in  a  food  is  too  small 
the  animals  produce  less  beef  or  milk  than  they  would  with  a  proper  sup- 
ply of  protein.  Furthermore,  when  protein  is  deficient  the  other  food 
components  (starch,  fat,  etc.)  of  the  ration  are  in  excess  of  the  animal's 
capacity  for  assimilating  them,  and  are,  therefore,  to  some  extent  wasted. 
These,  in  part,  pass  out  of  the  body,  incompletely  digested,  and,  unlike 
protein,  give  little  value  to  the  manure.  In  purchasing  by-products  or 
commercial  feeds  to  supplement  farm-grown  crops,  the  keepers  of  live 
stock  should  bear  in  mind  that  the  .value  of  the  food  depends  to  a  large 
extent  on  the  quantity  of  digestible  protein  which  it  contains. 

The  tables  referred  to  will  aid  in  the  selection  of  food  of  highest 
nutritive  value.  It  must  be  remembered,  however,  that  the  tables  give 
the  total  amounts  of  nutrients  found  by  chemical  analysis  in  the  different 
feeding-stuffs,  while  only  that  portion  of  the  food  which  is  digested  Ts  of 
direct  use  to  the  animal. 

The  processes  of  digestion  in  the  case  of  ruminant  animals  are  carried 
on  somewhat  as  follows  :  The  food  is  taken  into  the  mouth,  where  it 
is  masticated  and  mixed  with  saliva,  a  secretion  of  the  glands  of  the 
mouth.  The  saliva  acts  feebly  upon  the  starch  of  the  food  converting 
portions  of  it  to  sugar.  The  masticated  food  then  passes  through  the 
gullet  to  the  stomach,  where  it  is  subjected  to  the  action  of  the  gastric 
juice.  From  the  stomach  the  undigested  food  passes  through  the  pyloric 
orifice  into  the  intestines,  v/here  it  is  further  acted  upon  by  the  pan- 
Cicatic  secretion,  and  portions  of  the  starch,  protein,  and  othjr  compon- 
ents of  the  food  are  dissolved  or  emulsified.  The  dissolved  nutrients 
are  absorbed  from  the  alimentarj'  ranal,  and,  in  the  form  of  chyle,  pass 
into  the  blood,  and  finally  serve  to  nourish  and  sustain  the  body.  This 
portion  is  said  to  be  digested  and  assimilated,  and  frolm  it  alone  the  animal 
is  nourished. 

The  digestibility  of  different  foods,  however,  varies  markedly;  and, 
moreover,  the  digestibility  of  the  same  food,  varies  under  different  condi- 
tions. But  under  average  conditions  the  digestibilty  of  the  commoner 
foods  has  been  roughly  determined,  and  the  practical  feeder  must  make 
a  study  of  such  data  before  the  figures  givintr  the  composition  of  differ- 
ent foods  can  be  of  much  use  to  him.  He  should  also  investigate  the 
whole  question  of  digestibility  in  an  independent  manner,  so  as  to  be  pre- 
pared to  judge  wisely  in  any  given  case. 

We  give  the  results  of  our  analysis,  with  brief  comment  thereon  : 
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9.76 
6.23 
8.57 
8.72 

7.51 


13.48 
10.11 

11.62 

13.16 
9.63 
9.95 
8.60 
12.66 
10.36 
9.27 
11.01 
10. .39 
8.«5 
13.42 
12.96 
12.27 
10  86 
1     16 
10.21 
11.72 
13.60 


2(2      {5s 


27.13         6  17         2.11 


2.45 
1.24 
2.01 
1.58 
2.71 
1.98 
1.21 

1.90 


0.8:} 
2.99 
0.55 
3,54 
2. 87 
2.52 
1.42 
0.46 
0.10 
0.88 
0.87 
O.M) 
2.43 


6.95 
6.26 

5.. 89 

3.53 
4.82 
2.97 
4.10 
2.95 
4.75 
6.32 
5.62 
4.96 
8.84 
5.. SO 
5.24 
6.42 
4.26 
4.79  ' 
3.81 
•  79 
.26 


7  -n 

8.21 
6.86 
7.28 
6.82 
8.48 
6.51 
10.09 


2.67 

2,20 
2  rtl 
8,7(1 
2.:w 
8.01 
2.87 
8.2H 


54,71 

."»«  ^)^ 
«2  37 
4!t,7l 
.■W.25 
52,92 
51.74 
58.68 


"04         2.8;}       54.62 


56.52 
49.10 
51.35 
25.25 
47. 82 
44  79 
.89  .58 
24.27 
52.63 
54.24 
48.38 
81.69 
18.93 


2.23 
2.88 
2.88 
8.08 
2.78 
8.27 
3.26 
8.69 
2.98 
2.60 
2.55 
8.05 
2.87 


26.18 
27.87 
22.29 
45.12 
:i8,45 
.82.18 
.88.98 
54.94 
29.60 
25.59 
.84.17 
44.67 
54.15 


1.44       42.07         2.92       36.01 


4.44 

9.92 

7.29 

10.24 

14.21 

6.66 

9.98 

18.71 

9.78 

8.72 

9.54 

10.. 86 

9.75 

H..81 

9.60 

12.67  I 

12.12 

14.98 

11.58 

'2.25 

20.16 


6.. 89 
6.59 


58.08 
54.59 


6.71       65.68 


6,  .89 

3.59 

1.48 

3. .86 

2.01 

3.64 

3.27 

2.99 

3.21 

2.25 

2.64 

2.87 

8.79 

2.98 

4.62 

3.75 

«.6i 

5.83 


52.88 

47.69 

70.68 

64. 82 

55.27 

61.76 

63.13 

62.47 

.56.29 

64.50 

56.46 

60.57 

51.48 

64.50 

50.47 

60.40 

47.88 

43.47 


4.61       11.00  !      3.96       66.36 


Pea  Mkai.. 

A  glance  at  the  foregoing  table  shows  a  variatbn  of  from  16.97  ^<* 
37.13  P^i*  <-'*"^-  °f  protein.  The  average  percentage  of  prolein  in  the 
eight  samples  is  2^.27,  which  is  practically  3  per  cent,  above  the  average 
of  four  samples  recordttd  by  American  authorities.  The  samples  of  pea 
meal  forwarded  by  Mr.  Thompson,  of  London,  contained  a  very  consider- 
able amount  of  hulls.  To  this  cause  alone  vvt-  uttributc  the  low  protein 
content  of  this  sample.  It  is  nevertheless  possiMe  that  the  fact  thai 
peas  were  badly  damaged  by  the  weevil  may  have  i.ad  something  to  do 
with  the  low  percentage  of  protein. 

If  we  are  to  select  food,  taking  protein  as  the  standard,  pea  meal 
would  stand  very  high  on  our  list  of  concentrated  feeding-stuffs.  As 
peas  are  grown  to  a  litiiited  extent  on  iny  farms  in  nur  Province,  such 
meal  could  scarcely  be  called  a  comniercial  feeding-stuff ;  >.  vertheless, 
we  h&ve  included  pea  meal  under  this  general  heading,  because  there  are 
certain  sections  in  Ontario  where  peas  are  not  grown  to  any  extent,  and 
in  such  localities  feeders  are  dependent  upon  manufacturers  or  dealers 
for  their  supply  of  pea  meal. 

As  will  be  seen  in  the  above  table  of  compo<'ition,  pea  meal  would 
make  an  excellent  food  to  supplement  some  of  ojr  home  grown  fodder. 
Besides  showing  a  very  high  protein  content,  pea  meal  also  contains  a 
fair  percentage  of  fat  and  soluble  carbohydrates.  The  relative  percen- 
tage of  crude  fibre  is  moderately  low.  Moreover,  from  digestion  experi- 
ments carried  on  by  this  Station,  we  are  led  to  believe  that  the  crude 
Rbre  of  pea  meal  is  digested  to  a  far  greater  extent  than  is  the  crude 
fibre  of  iime  of  the  by-products  which  will  be  noted  later  on. 

Pea  Bran  or  Hulls. 


Thirteen  samiplos  of  pea  bran  were  analysed.  With  the  exception 
of  one  samnle,  obtained  froim  J.  Wilson,  the  protein  content  varied  from 
seven  to  .urteen  pT  cent.  The  high  protein  content  of  Mr.  Wilson's 
sample  '  as,  no  douM,  d«'  •>  the  fact  that  it  contained  quantities  of  fine 
pea  meal  or  dust.  Su«-h  sample  of  pea  bran  would  make  a  very  ex- 
cellent supplement  to  o'lr  luarse  cattle  foods.  The  percentage  of  crude 
fibre  in  most  cases  is  vin  h»^.      I  may  state,  however,  that  we  fed  three 

on  y<'.\  hulls  alone.  At  the  end  of  the 
J,  and  it  was  found  that  they  w  hed 
"«!?  'ng  of  the  feeding  period.  The  diges- 
/!»•.  of  the  pea  hulls  was  at  ♦!  2  same  time 
1  go  to  show  that  the  digestion  co-efficient 
of  the  crude  fibre  of  the  pea  b  an  was  69;  i.  e.,  for  every  hundred  pounds 
of  ci'ude  fibre  fed  6g  pounds  »  '  digested.  From  these  facts  we  are  led 
to  believe  that  the  feeding  \i,t  of  pea  bran  is  greater  than  the  low 
protein  content  would  indicate,  't  mu*»  not  b^  gathered  from  this  that 
we  would  recommend  this  iood        p'eferi   ce  u    those  richer  in  protein. 


sheep  for  a  period  of  ont 
experiment  the  sheep  wt' 
exactly  the  same  as  at  t^ 
tibility  of  the  different  rnn 
tested,  and  the  results  obia. 


On  the  contr«rv,  f«rmcr«  and  dal. ymcn  should  alwav.  -S«,  -. 
fair  quant  ty  of  protein  in  anv  fn*v*  Jks-w  ?         «'w«»y«  aim  at  Mcurinir  a 
ot  cin  fodder,  hrj!  .n.iJ«J  ^oTif  J"  """'*  *°  -upplement  a  ration 
however,  4.  m^t  •n^^^'l^r'S;."    T^J^T  *T"  "**'"•       **"  ^'«"' 
.erv.  a.  a  u-fu,  compcLrha' battel''';  dTe'"  "'*"'"    ~"''*'**'"' 

Mixed  Chop. 

.ein  waJ'^u^Tto^ryrCn  8\;'^^^^^^^^^  « he  percentage  of  pro- 

content  of  these  samtJeawa,^;  8;^L;.  J        A     .^''*   "''''"«''   P™'«'" 
■how  that  what  is  ofdharilv  rJilJi  T  .^  *'*"'=*  "*  '*^  »«ble  will 

gr-ina  grown  on  the  ?T^  Thl  J  ."^  ""?  ^  "  '"''''"™  °'  ^""O"' 
protein  content  when  com.nr  J  L  ""■*  !"  °*'l  '*"*'  ~^"  '^ows  a  low 
practical  condusln  to  t?  drawi  f^omTf  ?'  *.'*^ '[''"u*'"''  °'''^-  ^he 
other  conditions  being  e«^alX:ZHH^''J''"'  *''"  '"'*^"  ''''^"''l' 
ration  made  up  l^gSfyThav  Jn^.i^!  "^^"  °'  *'"'  **"  *"  supplement  a 
ratibn  be  Inten'ied  K/dairy  c^wJ      ^  '  ""*•  "'~'''  '"°''*  "»^^«"y  ''  ^^i. 

and  ^erfZ'a^erL:^^^^^  '^''^P  "  valuable  food; 

posal  it  would  te  fX  for  hTm  ?n  n"  «^""'«"«  °f  l^^h  food  at  his  disl 
present  sold  without  a'ngu^Tantee'a's'tnhdr"  °'  the  byproducts  at 
♦nore.  experiments  conduct^  by  Pr^fesU  Da^L  fX'' ''°";      ^"'"''^"■ 

^^oneS-SS^*=^7 

ial  necessar^    If   how^i   the'nZ  ^  ""..*'"'  nitrogenous  mater- 

It  might  be^dv  sablHo  sei«it  i^f^  r.°^  ^'  "^  ^"'*  '''^  ^''j"^*'  »»"=" 
protein.  **''^*  *  ^°*^  conta.nmg  a  greater  quantity  of 

Wheat  Middlings. 

soon  as  theseTamoles  arriv^H        °"^ 't'^'-^tory.       I  may  state  that  as 

in  bottles  w  th  grZn"  ^^000^,  t    °''''°''^  ''"^  ^"^  «*  °"«  P'«"d 
ture,  and  In  ever?casf  extr.mJ'^  P'*'''*^"*  ^"^  evaporation  of  mois- 

curately  the  nStJL'  i'n  e^oT Ve%am^^^^^^^^  - 

amount  of  nutriU^e  materUMn  a?^''""^  '^"^''  ^'f  "''^^'"^  «  '^--ger 


niOM    AJCALVXKI) 


1. 
». 
S. 

4. 

A. 

A. 

7. 

H. 

0. 
10 
II. 
12. 
13. 
14. 
15. 

Hi. 

17. 

IH. 
1». 
20. 
21. 


Thorp'wNFM    I  .^ 

MUlifllnpi-    jllN?n»  , . 

Midilllnvi-tiolciW   '.  ,  A\  r 
MiildliriK*— Krnntviimr  Co"  . 

MMiilinRH 

MMrllitiRa 

MhliillnRH 

Mlckllln«« 

Mi.ldllngi 

Ml.ldlin« 

Ml.l.llinjj« 

MMdIinipi 

MH.IIIniff 

Mi'MlinRp 

.Mi.Mlinipi 

MiihlliiiKP 

MidilliiiKH 

Mi.l.llinip 

.Mi.ltllinttB 

Middlmfpt 

Middllngii 


If 


1ft.  75 
1ft. U4 
Irt  2rt 
17.rt« 
lA.-t.'i 
1.1. 7» 
l«.4ft 
lri.H2 
IH.tiA 
1ft. 4i< 
I«.:t2 
12. 73 
12.97 
1.1.47 
Ift.HA 
17.10 
1A.»3 
17.2ft 

14. :u 

17.12 
14.80 


I 


ll 


H.70 

H.12 

10, 2M 

H.2H 

lo.fta 

».70 
0.42 

10.  A2 
10.7ft 
11.21 

9. HI) 
0.7.S 

1 1 .  75 
10.  H2 
10.40 

M.H2 

9.77 

10.02 

ll.fti 

12. Oft 

9.3ft 


Averajte 

^heat  Hfiiit. 

1.  Bran.T.  E.  8itni)»in— Merlin 

2.  Bran.ltoldie  Milling  Co.  Avr 

3.  Bran  from  Fall  Wheat. . .". . 

4.  Bran  from  Manitolm  Wheat 
A.  Bnin,  Frontenac  Milling  Co. 

6.  Wheat  bran— (iiielph 

7.  Wheat  bran— TillKon  &  Co. 

8.  Bran— MeverVMillinifCo.. 

9.  Bran  ....." 

10.  Bran 

Average 

Lmn  Gtaili"  Flour. 

Low  grade  flour— T.  E.  Simpson 
Flour— T.  E.  SimpHon,  Merlin. 
Low  grade  flour— R.  Harvey. . . 


16.A4  !    10.10 


lA.OO 
13. 7A 
14. AH 
IS.ftO 
17. »3 

14.  H7 
16.87 

15.  2ft 
14.21 
14.30 
14.99  I 


I 

I 

7.8fl  I 

11.11 

W.IH  i 

12.23  I 
11.71  I 

8.SS  i 
11.00  I 

12.24  I 
9.7ft  ' 

10.43 
10.40  I 


12.99         8.71 

9.8o       13.37 

13.00       10.97 


Average ,...  11.94  11.02 

Thorp's  cnuhed  wheat i  IS. 73  7.92 

Short».  I 

1.  Shorte— R.  Harvey 16.60  ^  8.89 

2.  Shorts— Pembroke  Mill  Co.  16.16  '  9  37 

3.  Shorts— T.  E.  Simpson 16.25  11  S7 

4.  Shorts— Front  nacMill  Co.  16.06  ;  8.21 

;  I 

Aver^       I  16.011  9.38 


3.99 
•.\.M 
4  60 
'.MW 
3.62 
3.7ft 
3.00 
4.11 
4.00 
3.ti5 
3.97 
ft.ft2 
4.69 

3.92 


4.20 

3.70 

3.20 

4.50 

3.11 

3.62 

3.62 

4.43 

S.IO 

3.91 

3.74 


2.25 
4.85 
3.6ft 

3.ftS 

2.69 


3.99 
4.55 
5.02 
4.26 

4.46 


4.91 
3.96 
'  r.  70 
3.91 
4.48 
4.28 
2.93 
3.2ft 
6.40 
2.72 
3.99 
8.62 
H.ftu 
3.78 
3.21 
2.ft0 
ft. 42 
5.00 
2.92 
2.4ft 
3.29 

4.26 


8.ft8 
7.86 
10.  A9 
7.04 
8.41 
9.64 
9.A4 
9.21 
7.20 
0.96 
8.74 


0.29 
0.49 
0.ft3 

0.44 

3.. 


3.32 
6.93 
ft. 51 
3.31 


8.  . 
3.92 
3.6A 
4.2ft 
4.12 
3.86 
8.79 
3.8A 
4.20 
4.00 
3.47 
3.61 
3.20 
3.12 
8.0ft 
4.04 
8.79 
4.21 
S.ftO 
3.20 
8.60 

I 

3.72 


8.29 
2.90 
6.06 
ft. 62 
ft. 09 
6.31 
6.31 
6.20 
6.40 
2.20 
6.14 


63.07 
62.66 
02.86 
61.79 
62.41 
66.66 
62  6S 
61.61 
A9.01 
62.96 
61.98 
62.82 
69.96 
65.28 
61.69 
68.63 
61.70 
69.87 
68.77 
A9.66 
64.37 

62.46 


68.07 
81.17 
56.41 
R7  11 
fti.16 
57.11 
62.66 
63.67 
60.34 
69.20 
66.99 


1.51  74.26 
1.93  61.51 
2.21  !    69.64 


1.88 
1.62 


3.91 
5.08 
4.62 
3.95 


71.13 
70.82 


64.59 
58.91 
57.33 
64.21 


4.62         4.37       61.26 


presence  of  considerSqTanSorZ^^  f^P'"  ^«vealed  the 

samples  were  obtain,^  JS^lrket  so  th«IT»;  •   '  """^  "^  ^''^^  *««« 
traced.      Samples  Nos  ^InrtT    •  !i-  ?*  '''®""  *°"''<=«  could  not  be 

is  found  in  pu?e  whe^i  iJan    which  r"^?  "''"°'*  ^  '""^'^  ""'^^  "^re  as 
samples  of  pure  wheat  mSSiin^c  1    "^  """"^  °^*''  *«"  P*""  ^ent.       In 

varieVtwe'enjcJlndrpt'cfn;/'*^^^^^^^^^  «^«  --"^ 

the  widespread  use  of  wheat  miHHimc     1  f  .u^  ***  *°  ^^y-  °"  account  of 

e«.ire„  ,4 ,™.  co°'„  tTorot^'ji^.js:';:  sxXaS;^  ""• 

Wheat  Bran. 

■      wheaiVa'Sst;:rvtia\tTfrm^f,-^^^^^^^^^^  -^P'"    of 

-     and  from  3.  ,0  to  4.50  per  cent   of  f^t^'7.      i7k"  ^'  *'^"*-  "^  P''^*^'"' 

the  samples  of  bran  analysed  wp?I  S!;  •     ^  ?""  ^!  "°*'''^*'  ^''^t  some  of 

"     Manitoba  spring  wLarandstmo.H^*^'"'^  ^'°'"  '^"  ^^eat.  others  from 

pie  of  bran  IT^o^^o^' ^^tli^^^^^^  ^^  designated.    Every  sam- 

be  defected  other  tf.n  .'"l^^l'^^Stl^^^^^^^  which  could 

contab  ^1o^?n"  St'Tsr/nd"ol°L°"^  l^  '^--  Vproducts.  It 
as  to  ma£?t  an'exceeZelv  valu^^^^^^^^  carbohydrates  in  such  proportion 
two  samples  of  the  2n  anllvsld  .hn  ^j'T'P^"?"*  °^  ^  ^^'^^  ration.  Only 
If  the  Aentage  o  "  S  f  jls  muS  h?  '^^"  '^  "^^  ""*•  "^  P''^*-'" 
are  that  the  bran  has  Ken  mixed  wTth  1  ^v  '^  P^  «"*•'  ^^e  chances 
the  mentioned  case.  How^eT^o  li^itrrcS^-^etter  '" 

Low  Grade  Flour. 

an«  r...3  PT^n",'  or:Lt./rrij:? "  ^„f  r  ""••  °'  "■"• 

quantify  of  protein  in  samnle  Mn    ,*  m  -.      °^  ^^""^    ""^ason    the 

age.  It  will  be  no  "cedThat  the  nL  .'  ^°"«;<^«'-«bly  below  the  aver- 
than  in  samples  i  and.  As  statS  •  .k  ^-  °^  T"''*"''^  '^  """^^  higher 
content  in  a  feeding-stuff  is  a  dec  d  JV^""'™'^"'''^"'  "  ^'^^  ""^itture 
creases  the  actual  fmount  of  fnoH?      '^^*"'"^"t'  '"  that  it  not  only  de- 

the  growth  of  ml^s!  and  hese  hasTen'r'7"""^'?"*  ''  ^'^°  ^'^^ 
food  materials.  *^"  ^''^  decomposition   of    valuable 

evidence'  th^^'t'helruS' of' soluble  71°^  'H'  '''"^"'^^"  ^'^'^^ns  furnish 
reduced  by  the  actioHJ  mVj^^s"'  Tnth'etrof^bJeld  ''  ^'"\^^^^*'^ 
per  cent,  of  the  dry  matter  was  lost       Thl    i  ^  ^^  '""^'^  ^^  7.S 

carbohydrates.       li  other  exoerml^f       -^  °"  "^^^  ""^^'^  <=^'«fly  •'"  the 
in  otner  experiments  with  peanut  cake  the  fat  content 


was  reduced  by  mould  from  12  to  less  than  i  per  cent.  While  the  writer 
does  not  mean  to  state  that  the  percentage  of  moisture  noticed  in  sample 
No.  2  IS  sufficient  to  cause  such  serious  loss  as  that  just  mentioned,  yet 
the  amount  of  moisture  is  sufficient  to  warrant  a  note  of  warning  on  this 
point.  It  might  also  be  added  that  is  some  cases  farmers  sustain  very 
serious  losses  in  valuable  food  materials  through  improper  attention  to  the 
ground  chop  and  corn  meal.  In  all  cases  where  the  new  grains  are 
ground,  especially  if  the  grains  be  soft,  the  chop  should  be  spread  out  in 
some  convenient  bin  or  floor  in  order  that  the  excess  of  miosture  may 
have  a  chance  to  evaporate.  In  this  way  the  loss  resulting  from  the 
development  of  moulds  or  bacteria  may  be  eliminated  or  checked  to  a 
great  extent. 

The  samples  of  flour  designated  as  "low  grade,"  although  not  suit- 
able  for  bread-making  purposes,  could  be  advantageously  and  economical- 
ly used  as  food  for  pigs.  It  must  be  remembered,  however,  that  flour 
IS  a  very  heavy  food,  and  unless  it  is  fed  along  with  some  other  feeding- 
stuff  of  a  lighter  character,  there  is  danger  that  the  digestive  apparatus 
I*  J^'^u'"^^  ^^"'f  clogged.  Because  of  this  danger,  greater  care 
mi*5t  be  observed  in  feeding  pigs  on  a  ration  of  milk  and  flour  than  in 
feeding  milk  and  middlings,  as  the  latter  food  contains  quantities  of  bran, 
which  lighten  a  food  very  effectively. 

Only  one  sample  of  crushed  wheat  was  examined.  This  sample  is 
ot  very  good  quality,  and  would  make  an  excellent  substitute  for  shorts 
in  a  ration  for  young  pigs. 

Shorts. 

The  figures  in  the  above  table  show  an  average  or  16.01  per  cent 
of  protein,  4.46  per  cent,  of  fat,  and  61.26  per  cent,  of  soluble  carbohyl 
orates  This  by-product  possesses  very  high  feeding  value.  It  might 
be  used  to  advantage  in  supplementing  a  ration  low  in  protein,  provided 
the  animals  could  be  induced  to  eat  it  readily.  For  young  pies  or 
breeding  sows  this  by-product  makes  an  excellent  feed.  The  youni  pics 
eat  It  readily  and  thrive  admirably  on  a  ration  of  shorts  and  skim  milk, 
in  the  estimation  of  many  practical  feeders  this  is  one  of  our  most  valu- 
able by-products,  although  not  equal  to  low  grade   flour    for     fattening 


Beeswing. 

This  by-product  is  the  outside  layer  of  the  wheat  hull,  and  is,  there- 
tore,  a  special  form  of  bran.  This  bran  is  removed  from  the  wheat 
(which  has  been  previously  moistened  with  cold  water),  by  the  action  of 
a  cyhnder  running  at  a  high  rate  of  speed  against  an  outside  case.  In 
tnis  process  the  kernel  of  the  wheat  remains  unbroken. 
A„  *^  ^1^"^^  ^\  ^^^  analysis  is  sufficient  to  show  us  that  this  bv-pro- 
auct  contains  a  larger  amount  of  crude  fibre  than  does  our  average' bran. 
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the  protein  content  drops  to  ;srthL  Jn  ''y-P''*^"^*  ""der  discussion 
above  the  minimum  allo^bl  fircttaef of^^^^^^^^^  "''''=\'^  ^"^'^^J' 
^ast  quantity  of  protein  that  anv  Sch  .^  ""  ?"  ^"^  ^««d-  The 
Thatistosay.iti^doubtfuHfanyf^wtri^^^^^^^  '^  ^  per  cent. 
te.n  ,s  a  wise  purchase  unless  u/deTexSodin^  -^^  '^  P""  ""*'  °^  P''^' 
average  cob  meal  contaiiis  nearlv  8  n!r^  ?  ^"■<=."'"stances.  Even 
have  shown  that,  as  a  rule  ZZ^J  ^       ''.^"*'    P™*«'"'         Experiments 

falls  below  r  per'  cen?.  -^^l^c^lst  ff^Ll^^^^^^^  P"^^"*^"  ^  ^-^ 
purchaser  does  n6t  receive  anv  tr^.S,       ^      "^®  '^'"■^'  consequently  the 

pstible  forms  of  carboTydrates^  han  f^^"^"^^  '""•^'''  °^  '^'  "^^^^  <>'- 
by-product  at  present  unZrZV       •  P'^°*®'"  '^^^''^  furnished.      The 

caption  to  the  ^ener"!  rulf  tn  riries^oTn-  '\^  ^"'*^  ^  '"-'^«<» -" 
we  have  conducted  with  this  food  wp  h.l  f  ^^!5'°"  «Pe"ments  which 
a  very  high  percentage  of  diSrsolX  u^}  "°*  ^^'^  '^  *''«••« 

^e  crude  fibre  also  possesses  fhSdSsdonTffi^-'^'^  P"""^^"*'  '^"^ 
be  remembered  in  this  connectioi  that  in  th  '°-^*^?'^"^-  '*  «""«*  also 
ammed  we  found  more  thanT'er  cent  of  p/otr^'"  °'  ^^^^^'"^  «- 

Cotton  Seed  Meal. 

the  f  Jll^win^mfn'er  'T  Z  hTof'The'L^  '""^^^^^  °''  -"*-"«d  - 
•s  then  cooked  and  subjected  to  ores  ureTo"'"'  •\'-e'"oved,  the  kernel 
(cotton  seed  cakes)  is  then  pJSd  """'''"^  '^'  °"'      ^he  residue 

C^ttonste^meTifrUTnTo^d^^^^^^^  .^°"r*    '"     --P-*-- 

of  ether  extract  or  fat  ^  '     ""^  ''^"^^'"^  ^'«°  ^  high  percentage 

few  pounds  per  day  may  be  fed    but  m^n  ^^  "^^  "^  ""''en  cows  a 

as  very  dangerous  food  to  place  af  the  disooTT'.:'  "".^  ^^"^'^  ^^^^''d  ^t 
because  carelessness  in  regard  to  th!  n^  k  °'.  ^^^  """^'"^'y  ^''^^  "^an, 
duct  fed  will  very  quickly  fesultln^!  "  "^f  °^  P°""^«  °f  ^^is  by-prol 
organs  of  the  anfmlls  Vurth  /Ire  in"' t?"^T^"*  °^  *''«  ^'/-'-e 
•been  frequently  noticed  tha^  ^coXLed  m..;°K  ^"^  ^."""^  P'^^  '*  ^as 
ration  of  these  animals,  the  an^ma^  !r^  T^  ^^"'''^  *°  ''^'^"ce  a 
For  the  average  feeder,  therefore  th/n  .^PP^''^"*'^  Poisoned  therehv. 
seed  meal  out  of  a  ration  Erd'f^r^ht;'^^^^^^^^^^^^    '^  ^?  '--  -«- 

Cotton  Seed  Hulls. 

P«rcemage  of  crude  fibre  is  vei  hL       VkT.^k  P'"'«""'8=  4-45-      The  . 
-n.ea  a.  a  ea„,e  ,».,  a.  a  J^a^  ,  vll^^ot'^tl'^r  p'r; 
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7  H 


Be.   ir'mq. 

1.  Bee8win«— P.  Mcintosh 

2.  Beeswing,  1903  

3.  Beeswing,  1903 


9.38 
2.23 
9.20 


7.21 
7.42 
6.17 


0.47 
0.39 
0.38 


|2 

OCX 


^rt 


iX-O 


<2a^ 


19.56 
18.76 
16  25 


Average   

Ground  Cotton  Seed  Meal. 


9.60  j      6.93  ;      0.41  !     18.19 


1.  Cotton  Seed  Meal 44.61'  2  68 

2.  Cotton  Seed  Meal 44. 17  7  42 

3.  Cotton  Seed  Meal i  43.65  8  66 

4.  Cotton  Seed  Meal '  44 .  10  4  43 

5.  Cotton  Seed  Meal 44.37  |  6  51 


14.49 
14.31 
13.98 
14.69 
10.75 


Average  

Cotton  Seed  IluUg. 


44.18  ,      6.94  ;     13.65 


1.  Cotton  seed  hulls '  5.14  ; 

2.  Cotton  seed  hulls 3.98' 

3.  Cotton  sesd  hulls 4 .98  | 

4.  Cotton  seed  hulls 3  72 


Average 

Linseed  ileal. 


1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 


Oil  Cake— G.  Oil  Cake  Co. 

Linseed  Meal 

Oil  Cake— Sample  A..'.'.'.\'\ 

Oil  Cake— Sample  B ' 

Flax  Seed  Meal— W.  Hewer. 
Linseed  Meal .... 
Oil  Cake  (1903).... 
Oil  Cake  (1903).. 
9.  Oil  Cake  (1903) '.'.'.'.'..'. 

10.  Linseed  Meal ' , 

11.  Linseed  Meal ". .     ' 

12.  Linseed  Meal .." ■ 

13.  Linseed  Meal '"• 


4.45 


32.81 
31.37 
31.37 
33.94 
23.87 
32.65 
32.60 
31.51 
31.96 
30.27 
27.31 
26.54 
29.12 


9.51 

10.21 

9.58 

0.63 

9.73 


Average ',  30. 41 


9.45 
9.17 
9.17 

10.38 
4.90 
9.90 
8.43 
9.90 

10.47 
8.93 

10.15 
7.64 
9.21  i 

9.06  ' 


1.37 
1.16 
1.31 
1.39 

1.31 


7.42 
7.26 
7.26 
7.33 
11.76 
7.55 
8.20 
7.42 
7.12 
3.61 
8.23 
4.32  I 
4.46  { 


6.14 
3.36 
5.70 
5.63 
3.05 

4.78 


49.32 
45.17 
46.37 
45.53 

46.60 


10.96 
11.33 
11.33 
11.57 

6.10 
12  26 
10.93 
11.60 
11.20 

8.93 
10.62 
12.17 

9.39 


7.07  i     10.64 


Gluten  Meal. 

1.  Maize  Gluten— Wilson . 

2.  Gluten  Meal 

3 .  Gluten  Meal ] . 

4.  Gluten  Meal 

5.  Gluten  Meal .. . 
C.  Gluten  Cake  .. 

7.  Gluten  Cake '...' 

8    Gluten  Meal 


15.00 
24.36 
31.50 
28.65 
16.23 
19.27 
22.37 
29.65 


2.01 
2.12 
2.73 

2.29 


7.00 
6.90 
7.10 
7.31 
6.23 

6.91 


21 
89 
34 
19 


61.39 
61.08 
66.27 

62.58 


25.08 
23.83 
20.92 
26.84 
25.09 

24.54 


32.46 
37.59 
:«.42 
37.64 


2.16  I    :i6.75 


6.10 

6  47 

6.49 

6.28 

5.41 

5.83 

6.97 

6.25 

6.46 

4.73 

5.62 

6.01 

6.93 

6.89 


6.51 

3.73  ' 

%M 

1.80 

2.24 

7.97 

5.13 

0.77 

9.43 

8.73 

1.27 

0.68 

8.79 

6.84 

1.J3 

0.84 

6.31 

7.02  1 

5.64 

0.39 

0.82 

5.21 

5.93 

0.64 

4.73 

9.23 

4.72 

1.58 

7.61 

6.27 

3.65 

0.89 

33.26 
34.40 
36  38 
30.60 
47.96 
31.81 
33.87 
33.32 
32.79 
43.53 
38.07 
43.32 
41.89 

36.93 


66.31 
59.53 
49.39 
63.46 
64.41 
58.13 
57.37 
51.93 
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room  ANALYZED.  mS                S 

si.J__ 

(jluten  Meal. 

10.  Gluten  Meal ^'^        I'^'i 

n.  Gluten  Meal...     T/^'^  '      ^j? 

It.  Gluten  Meal.    :;:: ilLll   »•«* 

15.  Gluten  Meal ,  7  2f        H^ 

14.  Gluten  Meal..        :: U'^        ^i] 

16.  Gluten  Meal ftli        5»] 

16.  Gluten  Meal I^?J        '  i'* 

17.  Gluten  Meal " ' '  ^"^  '     f  ^^ 

18.  Gluten  Meal ■  dS^  |      ^^j^ 

19.  Gluten  Meal i?g  I      ^i^ 

20.  Gluten  Meal S^^  I      ««^ 

21.  Gluten  Meal X'      ?0« 

^•«'"'«"M-i :::;:  ^:2|  -g 

'^^«™«^ 24.96  1      7.12 

(rliitm  Feed.  |                I 

1.  Gluten  Feed 07  70  !    „  -„  * 

2.  Gluten  Feed .     .•■  tl^      "-59  , 

».  Gluten  Feed :/.  t]  i    ,^ ^ 

4.  Gluten  Feed...         : ^'^  I    "•«« 

5.  GlntenFeed iH^        ^.j^ 

6.  Gluten  Feed o^.if  ,      ^^f 

7.  GlntenFeed ^f.      ,^?t 

8.  GlntenFeed...     ^tt,    ^^l^ 

9.  Gluten  Fee<l.;::: gsl        ^'^  ' 

10.  Gluten  Feed . .     .     ff  |^  !    ,^  «^ 

11.  Gluten  Feed. ...        %^      ^^f^  ■ 

12..  Gluten  Feed ^^^  I      «-^3  ! 

13.  Gluten  Fee<l f^  |?  I      »  27 

14.  GlntenFeed ^f  H  I      «  f^ 

15.  Gluten  Feed...      ;!«?        «il 

16.  Gluten  Feed y. .^•^}  I      ^^^ 

17.  Gluten  Feed ;:::;.  i^g  |      ^^^ 

^^«™8« 25.tt5|      8.61: 

Com  Chop.  i 

1..  Corn  Chop-T.  E.  Simpson.  n  07  ;      8  79 

2-  Thorp'B  (fruehed  Com  . . . .  28  '    10^ 

3.  Corn  Chop,  1902 q  =«       1"^ 

4.  Com  Meat^  1902 jo  S^  ^    i-V?^ 

5.  Com  Meal,  1902. .. .    r-^T  '    in'-i? 

6.  ComMeal   1902...     :;::•  §SJ  ,    ^^"^f 

7.  Com  Meal,  1902 9^        ^'^ 

8.  ComMeal,  1903  ...  fiif  ^     ,?-^ 

9.  Com  Meal.' 1903  .       i!    ••  J^^      jij 
10.  Com  Meal.  1903 [.  ,i:g  |     1^;^!  ; 


10.22 
15.00 
8.83 
7.21 
7.42 
5.71 
8.31 
14. ♦S  ' 
10.21 
10.62 
9.21 
8.25 
10.12 
6.91 


(.52 


5.81 

1.29 

4.31 

6.27 

6.16 

2.00 

1.82 

4.61 

1.62 

5.98 

1.05 

2.25 

2.93 

1.07 


8.54        3.70 


3.1% 

6.97 

8.91 

8.25 

7.23 

4.49 

6.44 

6.82 

6.13 

5.73 

4.21 

6.15 

8.23 

7.36 

/.52 

5.75 

6.82 

6.50 

12.18 

3.92 

8.40 

5.17 

9.61 

3.99 

9.82 

4.25 

12.65 

5.42 

7.73 

6.49 

6.23 

6.83 

3.66 

6.<}2 

5.92 


4.76 

3.10 

4.34 

2.08 

4.37  ' 

2.:i5 

5.16 

1.25 

5.03 

1.37 

3.25  1 

2.18 

3.21  , 

2.60 

4.71   ! 

1.85 

4.44  i 

1.46 

6.45 ; 

1.11 

« 

< 


£6^ 


0.92 

47.03 

1.25 

49.68 

0.68 

54.81 

0.75 

58.96 

0.83 

62.34 

0.37 

50.27 

0.57 

62.19 

0.62 

46.30 

0.92 

56.85 

1.15 

53.42 

0.68 

52.87 

0.72 

51.09 

0.50 

51.83 

0.74 

49.61 

0.83       54.85 


0.21 

60.44 

1.19 

47.81 

0.26 

51.65 

1.63 

51.94 

0.85 

.56.09 

0.89 

60.86 

0.42 

47.41 

0.87 

54.23 

0.93 

.54.14 

0.56 

45.52 

0.72  ' 

53.70 

0.64 

49.70 

1.14  , 

.54.85 

0.62  , 

45.92 

0.43  : 

.54.32 

0.92 

51.. 59 

1.61   i 

54.86 

0.82  ;    51.47 


1.18 
1..S9 
1.73 
1.24 


4.47 


1.93 


71.10 
70.25 
70.65 
69.87 
73.ft5 
74.78 
79.47 
73.21 
73.87 
73.42 


1.40  ;     73.04 


1.00 

1.20 

0.98    ; 

1.98  ' 

1.76  i 

1.54  j 
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fu'^.iu.,-  ^°."°y«r'  the  crude  fibre  is  not  only  largely  indigestible    so 

IttTt'STriT'  °'  '•'*  '"'"*'  *^°  "°^  "^'•'^^  --h  nutriment  fom 
Lnt'c  ?  fu^  I  '""'■'^  important,  crude  fibre  renders  the  rest  of  the 
T^«  hv   ^^15,"*:''  «  by  protecting  it  from  the  action  of  the  digestive  fluids 

f?rlr'7L     M^'i*'"'''^"'""'  P'-^^^'^-'^'Iy  worthless,  and  to^the  average 
farmer  it  would  be  dear  at  any  price.       For,  not  only  is  the  quantity  of 
pro  tern  extremely  small,   but  by  far  the  larger  percentage  of  caJK 
t^eZnTT  '"  '  '"^  -digestible  form.      To  moJe  these IndfgestibK 
gredients  from  one  part  ol  the  alimentary  canal  to  another  necessitates 
the  expenditure  o   energy.      Thus  we  see'that  energy  derived  J^S.  a  d^! 
ges  .ble  portion  of  a  ration  may  be  used  up  in  eliminating  the  indiTesdble 
por  ions  from  the  system.       Materials  such  as  cotton  feed  hulls  which 
contain  large  quantities  of  crude  fibre  in  a  highly  indigestible  form    are 
therefore,  a  decided  detriment  to  a  ration.  «'SesuDie  torm    are, 


Linseed  Meal. 

This  product  is  the  residue  left  after  extracting  the  oil  from  flax 
seed  with  naphtha,  benzine,  or  a  similar  solvent  of  oV  matter        In  Se 

pr Sure"     T^'n^'  '"  '^  *'^  ?'•  ^--"^^^^  '''  "^^^^  wa sTubjec  ed  to 
pressure.       The  new  process  admits  of  more  perfect  removal  of  the  oil 

from  the  seed;  therefore,  linseed  meal  obtained  from  the  "new  prtiis  " 

as  a  rule,  contains  more  protein  and  less  fat  than  the  "old  pr^es^^meal 

The  thirteen  samples  of  linseed  meal  examined  a«  alf  or'new  pro! 

«ss     manufacture.     The  table  of  composition  shows  an  average  of  30  41 

Wes  rcorrecf  t^Tr- '■"''^  'r"'  ""^  "^^  "^  "««^  '"  ^<^^^^'^  quan- 
tities to  correct  the  deficiency  of  protein  in  some   of   our     home-grown 

eedmg-stuffs.     As  this  meal  also  contains  a  high  percentage  of  Trude X 

.t  may  have  a  beneficial  mechanical  effect  in  rendering  the^passage  of  S; 

other  components  of  a  ration  through  the  alimentary  canal  less^diScuh 

Linseed  meal  has  been  advocated  as  a  component  of  a  ration  for  milch 

uccess"     Tt7Jf  °r-""f  i"*^"'^^"*  '^'^^"^^^  ''-^  '^^  it  ^4S;  gS 
a  ration  to  hor..f     n   ™''*  l^^'  ^  •"'^"  ^"^"^'^^  ^^  ""^««d  meal  fed  in 

dic^r  o?aSv"is:^^^^  ^"""^'^ ' ''°'''  «^^^'  -''^' '-  -  '"- 

hulls^of'thr/  T  ^y'fu  °^  u"'"^^  ''^^^  "'•  "'^^^'  '^^  °"«  containing  the 
hulls  of  the  seed  and  the  other  the  decorticated  meal.       The  analysis  in 

mlr7£T^A:^'^  "''"'"'""''  ;''  composition  of  thirteen  samples'^    thj 
;.Wch  ^th.  ^"'"PO";"^  of  a  ration  for  all  kinds  of  animals,  it  is  one 

eo^d  resuh^  experience  of  a  great  number  of  practical  feeders  has  given 
good  results.       Some  feeders  ob  ect  to  the  use  of   this   food,     because 

Thould^not  h  "'*"■   u'''  '  ''"'^''  consistency.         This,'  however! 

should  not  be  a  serious  objection  if  the  results  obtained  from  the  use  of 

by  prXts   ''*'  ^'■''*"'  "''"'  *'"  ^'°^^  "'^^^'''^^  '^""^  ^•'^  use  of  othel 


1* 

Gluten  Meai. 

?eei       Gluten  Lv'if '^r"''.-"'-  "  '^'•^^'-  P^°P°^*'°"  °f  ^ran  in  the  glu  en 
a  dtper  X  coLr     ' Vhfs  Su':' '^  '  high  content  of  proteirand 
H      yeuow  color.       This  product  is  commonly  called  gluten  meal. 

ket    or  fo^S'ir;  '^7'f  ^"^^^^^  ^^^«  «'*her  secured  on  the  mar. 
Kci,  or  forwarded  to  us  by  farmers  in  Ontario       Tk«,  n^  l  . 

in  pro' jrr:r, '"nTrs  z^^'-  ^s-^tsr ;r t'^*"- 

Gluten  Feed. 


Corn  Chop. 
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the  fat  content  of  these  two  feedincr.cfi.flrc       ti,- 

forming  material,  which  a  fowl  mav  contnin        in  !  ^        •      '  u     °**"* 

It  has  been  said  in  another  part  of  this  bulletin    that  th«      i, 
stituents  of  a  feedine-stuff  ir^  of  ^,».  f  •    '"'\ """«""»  that  the  ash  con- 

menl        nf  ti,:  *^      T      '  '^  pounds  in  loo  pounds  of  the  corn 

bpne-fo^in^  materia,.  su^mZ  L^X  E^^  nI'^LTT' 
sider  the  requirements  of  thp  h^o^       u:    •  *>  .S-  .  imow,  let  us  con- 

of  Which.  aS..ordr„v'rLatfa5d  <^^r.T,.To:7t  ^r  ^"t- 

sipjythe  asf  rafeTiS  T'  '"  "?''^^^^''^  ""'^'-  "«^-^'  conditirs  to 
Je';  ^f  cornteaT  Ted  airier  ^illVr^efi  °'  ^T'"'  ^'^^^^- 
of  the  necessary  ash  constituents  of  bone  Hen  U^il^'^"  '°""'^ 
that  animal,  fed  on  such  a  ration  are  w^.k  boneS'       "  "°*  ■^"'"P"""^ 

builHino'  %^  .u^^u  "^'"l  "-egard-.ig  the  ash  materia!  required  for  the 
building  up  of  the  bone  in  the  case  of  the  growine  ho^  i^  in  thf      • 

should  be  hme  and  phosphoric  acid.          Therefore  whpn  ^U     ^    r  1 
young  animals  it  should  be  mixed  with  other  foods  TontainTn;   an.    'u 
higher  percentage  of  ash  in  order  that  the  bone    form  n;"4teHa7   of 
thes^anunals  may  be  furnished  in  sufficient  quantity.       ^                      °^ 
•Iowa  Agriculturist,  April,  1904. 
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Cum  Bran.  ' 

Com  Bran— P.  Mclntoah 11 .81 

Corn  Bran— Tillson  &  Go 8.75 

Corn  Bran,  1903 8.21 

C'  n  Bran,  1902 7,42 

Com  Bran,  1902 7.0O 


Average. 


Om\  Emilage. 


Eneilage,  Jan.  17.  1908 

EntilaKe.  ham  silo,  Jan.  29. 
Ensilage,  tiairy  bIIo,  Jan.  SI. . 
EnKilage,  dairy  silo,  Feb.  6. 
Silage,  air-dried,  Feb.  2l8t. . 
Sila^,    air-dried.  Mar.   "th 

dairy ]0.92 

7.  Silage,  air-dried.  Mar.   19th 

tWry •. 11.01 


9.63  ' 
10.06  I 
10.60  ; 
10.65 
10.87 


5.48 
7.35 

10  21 
9.65 

10.62 

10.92 
10.63 


Average 10.52  i      9.26 

Coiti    of   190H,    Percentage  iw  , 

CalcvlaUd    in     Water-Free    '. 
SuUtauee.  ■ 


1.  Green  Corn,  1903 '     10.43 

2.  Field  Cured  Com,  1903 10.04 


3.  Silage,  1903 

4.  Silage,  1903 

5.  Silage,  1903 

6.  Silage 

7.  Green  Com,  1903 

8.  Field  Cured  Corn,  1903 

9.  Silage,  1903 


Average 

Oat  HuUt  w  Oat  Bran. 


9.91 
8.63 
7.49 
8.21 
9.99 
9.49 
9.22 

9.26 


1.  Oat  Bran  -P.  Stuart 6.04 

2.  Oat  Hul's,  1903 ,  5  43 

3.  Oat  Halls,  1903 391 

4.  Oat  Hulls,  1903 2'i6  i 

5.  Oat  Hulls,  1903 769 

6.  Oat  Bran— Tillson  «&  Co. . .  8  44 

7.  OatBran-D.  R.  Ross 7  13 

8.  Ground  Oat  Hulls 11  88  ' 

9.  Oat  Hulls—Martin  Bros.. . .  :  6  60  , 
10.  Ph.  44  Oat  Bran 7  70 


Average 


6.74 


8.24 
8.97 
10.84 
9.38 
8.72 
4.07 
9.59 
7.85 
9.59 
4.10  i 

8.07  I 


2 

2.00 

2.56 

2.42 

2.31 

2.04 

2.00 

2.25 


2.78 
1.31 
2.73 
2.91 
2.85 
2.89 
2.37 
1.41 
2.65 

2.43 


1.30 
0.27 
0.21 
0.69 
0.54 
0.53 
5.11 
0.76 
0.89 
1.92 


31.65 
32.82 

27. «}  I 
33.20  I 
35.40  I 

34.27  I 

33.60  I 

32.64 


6.16 
6.54 
5.59 
5.89 
5.91 


64.62 
63.11 
68.05 
66. (M 
67.77 

65.90 


44.86 
41.23 
43.40 
38.19 
34.89 


27.37 

6.81 

32.64 

5.15 

24.35 

7.49 

31.52 

5.92 

34.20 

6.20 

30.27 

7.01  ! 

33.26  1 

6.44  ! 

36.83  1 

4.94  j 

27.18  1 

8.05 

30.85 


26.13 
31.65 
35.44 
32.50 
28.64 
31.26 
30.22 
27.48 
15.34 
.%,15 


6.23  35.62 
6.80  36.96 
6.16       ;i9.l7 


62  61 
50.86 
55.52 
61.12 
49.26 
51.62 
47.94 
■47.33 
52.90 


6.44       51.02 


1.16  I    29.38 


1.21 
6.52 
5.43 
4.47 
6.10 
4.96 
5.85 
2.63 
7.93 
3.80  ! 


58.08 
47.16 
44.17 
50.70 
48.41 
50.75 
42.00 
49.40 
69.75 
46.33 


4.90  t    49.75 
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Corn  Bran. 

general  charactor  »»  c/%i^  «*     s»«"c.      n  is  very  true  that  foods  of  this 


Corn  Grown  1902. 

nf  .„^7*"  analyses  of  corn  ensilage  show  an  average  of  10  sa  oer  rent 
of  crude  protein  in  the  air-dried  food.      The  obiect  of  maUJnl  fk^ 
era   analyses  was  to  study  the  chen,ical  ^i:^m^:^^^^^::\:t, 
piotein  compounds  of  corn  in  the  silo       ThU  taW«  Ar^        \    u 
oo^u™  ,„r  a^id.  conpound.,  bu.'rTay  sa^Sa'tl'u' tr'k,",^  Jj?!  »? 
are  able  to  judge  from  present  results  would  indicate    thM   a    JLT^ 

Kellon"  '"•?bf»r'"  "'T  'V  '°--  '»™  du'rinX  proSS  S 
lermeniation.  The  figures  on  the  above  table  would  indirat^  th^t  fh- 
corn  m  the  dairy  silo  in  ,90.  was  of  quite  constant  Z^ishion  " 

Analysis  of  Corn  of  1903,  Percentage  Calculated   in   Water   Free 

Substance. 

th.  fl!lt  '■^f*'^'',^'"  l^  at  once  impressed  with  the  fact  that  whatever  be 

^rcJ^a^  "f  °^  f  •""  'Tu°''  ^°™  ^"^''«^«'  '*  P°«««««  but  a  ver^low 
percentage  of  protein.       The  nine  samples  analysed  in  our    laboratoZ 

of^nr^.^^  What  has  been  said  in  the  introduction  regarding  the  value 
of  protein  in  the  food  of  our  farm  animals,  it  is  apparent  that  the  intelH 

eS  a;:'witrf  '"r-'"^"*  '  '^'r'  ^°"^'^*'"^  lar^ly  of  gre^nVo/n  or 
ensilage,  with  a  certain  amount  of  a  more  nitrogenous  food! 

2  Bull  138. 


\H 


Oat  Hulls  om  Oat  Bran. 

TK-  ^i*  P'°*'«'^^ '?  .?''*"'"*^  ^y  •-e'f'oving  the"  outer  shell  of  the  oat  ffrain. 
The  oats  are  fir.t  kiln  dried  and  are  then  run  through  a  pair  of  stone" 
The  product  .,  then  run  over  a  wire  screen  and  all  L  du«  is  scree"  d 

ri\u/l'Lt;t\tn:r  *'•"  ^"^^ ''"'''''  • '«-  ^'-^^^ — 

tlon  of*oaf "hufu'"  '^"  "^""^  **^'*  'l!°*  *  *•**«  ^"•«»'°"  »"  the  composi. 
J^r„»ri      J.K  ^"  discussing  the  value    of  cotton    seed    hulls     we 

Jomted  out  the  poor  economy  of  feeding  a  prMuct  which  contains  a  high 

SS  h^^com-fn'"''"  ""-S-      ^  ^'""'^•i  «*  '"*    -•«K°'"8  t«ble  shows  that 
oat  hulls  contain  a  consideraole  quantity  of  crude  fibre       This  fact  would 

BuMn';^^  **"  "k  '''"*  '^'f  ''y-P^«'"«  PO«««  a  very  low  fe^di^p  Ta^ue 
hulU  nr^^r*  r^S!'*  *W^"'*  "•■"  ^"'^  '"•■»«  quantities^f  corn  meal,    oa 
tha   thef^?: '"^Tm  ""^y  ««•■«='«  a. beneficial  mechanical  effect,  in 
tnat  the  food  is  made  lighter  and  more  easily  digested. 

Oat  Dust. 

AriJ"  *J« /"anufacture  of  oat-meal  or  rolled  oats  the  grain  is  fiist  kiln 
dried  and  then  passed  through  a  stone  to  ^.move  the  hulls.  The  pro^ 
duct   s  then  passed  over  a  screen  and  the  dust  removed.       This  dust^ 

tie^h.^Il'°'"r*n  °'  '^  T'  ^*'''=^  ""^  ^'^^"^  the  kernel  of  the  oat  Ind 
the  hull.  Small  particles  of  the  broken  oat  also  pass  thrcueh  the 
screen  and  these  are  included  in  what  is  termed  oat  dust!  ^ 

ur.A  M  •  L  "  u°*'  ^^  ^''^  ^"  ''t^ted  on  several  occasions,  simply  dirt 
and  rubbish;  on  the  contrary  it  is  a  pure  by-product  of  the  oat ''  Of 
course,  the  writer  does  not  mean  to  claim  that  it  would  brrmpossible  ?o 
mix  an  inferior  grade  of  feed  with  the  dust  from  the  oat,  aTd  represen^ 
s^Tc  ««1  n  ^'  P"'",""'  *^"''-      ^"*  *he  combined  chemical  andSo 

Sikldtpo'nt^^diTte^a-nr  '''  -'''^'  ^'  -ufactu^e^  ^ant^ 

bran^w7note^h«t  fh??^^  ^^o-^PO^itipn  of  oat  dust  with  that  of  wheat 
oran    we  note  that  the  average  quantity  of  protein  in  the  latter  feed  Is 
considerably  lower  than  that  in  the  bran.       Therefore     if  v.lJ^l  .1 
quantity  of  protein  and  fat  as  the  standard  of  purSe  -Ind    h    cln 

The  objection  might  be  raised  that  the  purchaser  is  not  wttincr  tJ,^ 
carbohydrates  in  the  high-grade  material  th^t  he  would  eet  fn    ome  of 

Donydrates.     To  such  an  extent  is  this  true,  indeed,  that  home  grown 
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Fnmiii  AiutlyuNl. 


Oaf  fhut. 

1.  Flftvelle'iOat  Ihwtt,  IBOO  . . 

2.  Tillion'H  (Jst  Ihiit 

8.  Ost  Dut— 1>.  R.  RcM 

4.  Out  Do»:,  i9oa 

5.  OatDtwt,  1902 

6.  OatDtut,  )P'j3 

7.  OatDnH,  190!« 

8.  OfttDait,  \im 

».  OstDuMt,  1903 

10.  0»t  Fl.>ur— I).  R.  RiiM.   .. 

11.  Sutherland'!  Fine  Meal. . . . 

12.  Sutherland's  Black  Dust . . . 
IS.  Uat  Duat,  Tillaonburff 

14.  Oat  Dost-Aieyer'fl  .Mill  Co. 

15.  Oat  Dnrt— P.  Stuart 

'6.  Oat  Dniit— Tilldonburg 

i:    OatDuit— J.Wilion,  FenriiH 

18.  OatDuit-R.  Martin  BroB.. 

19.  White  Oat  Dtwt i 

20.  Mill  Punt,  mw .! 

21.  M'll  Durt.  1«03 ' 

«2.  Pearl  Oat  I  hist 

23.  Pearl  Oat  Dust 


i 


Avenme 

Ont  Sifliiiqt. 

1.  Oat SiftingH— P.  Stuart.... 

2.  Oat  Siftinjjs,  1902 

3.  Oat  SiftintcB,  1902 

4.  Oat  Siftings,  1902 

6.  Oat  SiftingB,  1902 

Averaste 

Cat  Feed  and  Oat  Meal.         ' 

1.  Oat  Feed  —  W.  Thompson. 

2.  Fee<l    Oatmeal— R.    Martin 

3.  Oats  coarsely  ground 

4.  Oats  kiln  dned.     

5.  Oatmeal 

fi.  Oatmeal "'] 

7.  Hulled  Oats 

Mill  Feed. 

1.  Mill  Feed—  P.  Mcintosh. 

2.  (  Residue  from  patent  Cer- 
S.    \      eal  Foods 

4.  Mill  stuff— W.  Baton 

5.  Mill  feed,  1902 

6.  Mill  feed,  1902 i 

7.  Mill  feed ' 

8.  Mill  feed 

9.  Mill  stuff 

10.  Mill  stuff ' 

11.  Mill  stuff 

12.  Millistuff "I 


9.7M 
10.97 
13.00 

9.87 
10.26 

7.«i 
11.51 

a.'ft 

12. H3 
13.56 

i;».so 

10.43 
13.85 
11.07 
1«.37 
16,82 
13.06 
14.22 
14.42 
^,52  i 
8.95 
11.99 
10.16 

11.98  I 

17.13 
14.»6 
11.21 
16.24 
12.70 

14.33  ! 

10.41 
17.07  j 
12.38  ! 
11.60 

16.95 : 

12.H() 
16.00 

7.94 

9.23 

8. .50 

4.75 

8.76  i 

9.27 
12, 9S 
11. 6;^ 

6.54 

3.22 

3.49  ; 

4.84 


Average i      7. 60 


6.60 
7.17 

10.06 

10.57 
9.63 

13.21 
8.20 

10. 5H 
7.21 
6,92 

5  3^ 

".7t 

6.0(1 
11.11 

7  «(• 
12.10 
14, %< 
12. l» 
12.1a 

9.6S 
IS.fll 
13. S» 
10.21 

9.75 
10.?1 

«.;ir 

13.«n 

lo.a* 
lasr 

-4  i 

i:  :il  I 

>.43  I 

9.92 

1.3.26  i 

11.17  ! 

9.20  I 

13.25  ! 

7.42 

9.31 

6.58 
12.36  i 
10.52 
10.21 

8.37  I 

9.67 
10.72  i 
10.90  i 

9.62  i 

9.91  I 


5.73 

6.58  , 

4.17  I 

4.57 

3.65 

4.25 

L-.97 

3.   ' 

5.61 

',  95 

")  -» 
'I 

ill 
«i 
f  i 

m  I 


•-A 

il 

.  .rt 

..21 
4.16 

4.76 

3..*i 
3.21 
2.fil 

8.1.^ 
3.3*5 


l^    16 

tt  m 

1§  76 

18    -'5 

9. .4 

10. (iC 

8  7* 

13.78 

25,25 

6. /I 

12,20 

'3.91 

1N.88 

ft.  16 

«  7S 

'»  16 

n  23 
,  n 

5  ml 
16. M 
29   14 

4   iO 

6  06 


».18 

t«.44 

irj6 


3.  #7 
3.17 
4  :•= 
7  s 

«36 

3.2!i 
1.01 
.98 
1..56 
3.10 
2.75 
4.43 
4.26 
2.15 
l.e^  1 
1.2i/  I 
1.11   ■ 


■^'1.68 


*i  2.19  61.39 

,^  :  -l^S  74.06 

"  :*  4.73  65.67 

-»•>  3.00  61.62 

"  4.01  60.76 

^  1.86  I  59.81 

«  1.29  ;  67.84 

^  2.36  I  64.30 

17.87  '49  62.16 

27.51  i  t  97  43.86 
27.78  ;M  44.09 
U.SSS  kM  47.42 

19.52  t  76  61.60 
16.24  .32  66.90 

9  SO  I  2.15  60.43 

7.21  I  3.09  ;  66.44 

26.42  I  6.53  49.69 

20.61  I  7.42  i  56.84 

24.44  7.15  I  62.77 

21.27  I  6.21  j  66.96 

2.30  i    21.00  i  6.16  !  68.04 


so 

2I£SJ[?'""  of  higher  quality  than  are  furnished  by  many  of  thet    feed 
•ubetitutea  are  often  wasted  on  •he  farm     Th-r-  u  -    i'       IZ    I^*° 

importance.      In  the  cmc  of  thl  h«r«,   !!f  *="r'»nydrate«  i.  of  greater 
thl.  bulk,  mal«I.I  b.  o(  g«,)  dri  *       •  °  ^  •"  "'""  "'"'"•  "»• 

u.n.  only ,  m„d«.«  .™,„„,  „,  .^^  ^  Tj::?''„*:,:''i;;r'  "•"• 

Oat  Siptings. 
of  nrSn^^^K"  f  ^  °"*  '''*'"8^''  •"*••■"»«  «"  average  of  ,4.3,  per  cent 

Sighrthan  ^w^d  hte  exJ:^tSTl*f  S^*   "    ^-^"'^ 

exan..  .ation.  however  ^vLtfi^i!  "*'''  "/°*^'       ^^  microscopic 

«««■  „.,  iu^ns  zi:^„'^c^^'L':;^,s':^jf«» 

Oat  Feed  and  Oatmeal. 
a  r.t»o  for  working  hor,«  by  ,„y  of  the  highly  ni,r„g™L  maSrials 
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on  our  market.       It  mny  be  that  the  quality  of  the  proteids  of  the  oat 
gram  may  have  «,methlng  to  do  with  it;  or  .he  amouJt  of  fat  mav  infll 

t"^       J^ruJ^ZZli^r  *"•'  "T"'  «"'"  "  "'  particular  im^;. 
lance.       Let  us  remember,  however,  that  oata  varv  as  irreatlv  in    r«m 

STc^IJirth^r'  °'  •"'^  "y-products  we  have  exa'mJJed,  ani'that  Hs' 
Important  that  the  amount  of  protein  in  oats  be  as  larg^    as   posMble 
Remembenng  this  the  intelligent  feeder  will  select  the  variety  of  Ks  oar' 
o? cr'df Tre"'"'  "'"^  '''  ^"^'^"^^  >'^"'  *''"  «  -rrespind'inl  decre'^se 

Mill  Feed. 

t»h\.^Zuril"^  '^^  *''*T'f*'  composition  of  the  foods  recorded  in  this 
h'.^!  *:'H^°"  °^°"^  ^"''»'  ^«.  «"^  »"«»  "^«  '«"er    contains    a    much 


better  of  the  two.  ' 


considered    the 


.  K-  J^°  •"P*"'"'"*'  have  yet  been  conducted  at  this  station  to  show 
which  of  the  two  foods  is  the  more  digestible.  We  hone  howcvJlT 
be  able  m  the  near  future  to  furnish  this^very  desirable  infSJmat°on.  *"  '" 

Bari.ev  Dust. 

oht»inI?''K  ^y-P'?^'"'},  '"  ^^'^  manufacture  of  pot    mid    pearl    barley     is 

P?S  the'dus"t  r"1  '-T""^  °[  ''''  ^"•"  ^'''^  «  -•'»°--     D-ing  the 
th«e  i  -nv  «  .        *''"^'*  T^y  ^y  '""^"^  °f  «  «"^t'°"    fa"-         Should 

he  DrS.^^^,nH    ^'T/  '"  '*'"  .^"■■'"y'  ^'^'^^  ^°"'d  "'-'^  »>«  broken  up  in 
tne  process  and  would  appear  in  the  dust." 

i,  a  T!^!  **""  *'*'!'P.'*'"'  -"b"^.""  «^-«-age  of  i4  per  cent,  of  protein,  which 

s  a  fair  amount  m  a  feeding-stuff.       It  will  be  noticed,  however    that 

mIV.'J  """"^  «>nsiderable  amount  of  crude  fibre  In  this 'product    '    Fo 

l^^rbH  LVfirieTp^eTe';.^^  '-'-'''  '-  feedlng^urposes  as  It 

The  microscopic  examination  of  these  samples   revealed    in     mn«t 

prSucTr^Tf  VT'''T  °^  «"^'^  P"'-"-^  barley  hdls        Such  by 
products  as  barley  hulls,  because  of  their  low  digestibility,  are  very  un- 

tZfLi:  /  "''•"''.  'T'-       ??»-Jthstanding  thl  fact  the  samp  es" 
alilt.         e'cam.ned  show  a  fairly  high  protein  content,  and  might  be 
ad%antageously  fed  to  certain  classes  of  keep  animals.  ^ 

Malt  Sprolts.    • 

brewPrii!:'^  »~1"'  and  malt  sprouts,  by-products  from  distilleries  and 
thT^rZ'  f/^/-^^^"^"*'-^  "««d  '"'  ^^■''"le  foods.  To  obtain  these  products 
starrhT.i^  '  "-"'l^  *°  sprout,. and  as  a  result  of  this  growth  the 
and  sorJ  bv'  i;,7  ■'  """^T"  '°.'"^J"--  '^'^^  'P"-""*"  ^'•^  *hen  removed 
they  are  dried  .n/''  f^'^^'V'^^''  "  ^^e  wet  condition,  but  for  shipment 
iney  are  dried  and  put  up  m  sacks  or  barrels. 
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Foods  Analyzed. 


Bark;/  Duxt. 

1.  Barley  Duet— Thompson  . . 

2.  Barley  Dust,  Tillgonburg . . 

3.  Barley  Dust— H.   Wilson. i 

4.  Bar  ey    ^  tist  . .  R.    Martin: 
6.  Barley  Dust,  1902   . . 

6.  Barley  Dust,  1902  . . . 

7.  Barlev  Dust,  1H03  .... 
a  Barley  Dust.  1903  .... 
9.  Barley  Dust,  1908  

10.  Barlev  Dust 

11.  Barley  Hulls 


1.S.91 
14.78 
14.50 
17.1.3 
12.40 
15.37 
13.21 

I4.;w 

11.21 
13.51 
13.72 


Average h.qq 

Afiilt  Spnnitx. 

1.  Malt  Hprouts 29.24 

2.  Malt  Sprouts 2}».44 

Average 29..34 

Barfeif. 

1.  Crushed  Barley,  Thorp 14.06 

2.  Barley  Chop— T.  E.  Simpson  12.60 

3.  Barley— R.  Harvev 12  90 

4.  Meal  — Sent  by  M.  Cohoe,  14.48 

o.  Barley  Meal u  (ji) 

«.  Barley  Meal "  10  :i5 

7.  Barley  Meal 8!73 

8.  Barley  Meal 10  43 

9.  Barley  Meal U  m 


Average n.gg 

Dried  Molnm-if  lint  I'nlp. 

1  Dresden g.si 

2  Dresden 9  03 

3  Dresden 8 

4 


No. 
No 
No. 
No. 


5 

No.  6 

•No.  7  ivresden 


50 
8.;» 
9.17 
8.22 
7.69 


Average 8.54 

Sli)ck  FihmI. 

1.  Molasoine,  air-dried 9  »)3 

2.  Biddy's  Calf  Food ]  3 "  S'^ 

3.  Calf  Meal -Meyer's  Mill  Co.  12.57 

4.  Pratt's  Animal  Regulator  ...  9  1« 

6.  Molasses  Cattle  Food 8 .  81 

6.  Molasses  Cattle  Food    7  ({9 


5.29 

9.01 
12.90 

9.37 
13.65 
10.40 

9.80 
11.43 
12.70 
10.75 
11.53 

10.62 


8.70 
8.90 

8.80 


10.51 

9.57 

9.63 

5.68 

10.12 

12.16 

13.62 

9.. 54 

11.25 

10.23 


2.71 
2.56 
2.95 
3.40 
3.09 
2.69 
3.17 

2.94 


3.46 
11.79 
•  4.53 
8.09 
2.71 
3.17 


61.20 
60.8:1 
59.87 
57.31 
54.45 
49.31 
58. :« 
60.07 
60.75 
52.95 
39.32 


2.20        13.93  3.39  '     .55.86 


1.85 
1.74 

1.79 


2.78 
2.22 
2.21 
1.84 
2.96 
3.. 51 
2.27 
2.25 
2.83 


15.27 
17.39 

16..33 


2.00 
2.90 
3.58 
4.65 
2.92 
1.93 
2.58 
2.98 
2.79 


7.80 
6.44 

7.12 


3.02 
2.49 
1.52 
3.06 
2.96 
2.14 
2.29 
1.58 
1.79 


.37.14 
36.09 

36.62 


67.63 
70.22 
70.(6 
70.32 
69.36 
69.91 
70.61 
73.22 
69.65 


2.54  I      2.92  ;      2.32  I    70.11 


1.46 
1.53 
1.21 
1.00 
1.16 
0.89 
0.73 


14.14 
12.29 
14.43 
13.60 
16.21 
15.43 
20.07 


6.34 
5.93 
7.07 
6.44 
6.81 
5.99 
6.03 


66.64 
68.66 
65.84 
67.21 
63.56 
66.78 
62.31. 


1.14  ;     15.17         6.37       66.84 


0.13 
9.21 
4.54 
4.38 
1.46 
0.73 


11.28 
03.23 
13.62 
03.97 
14.14 
20.07 


10.26 
4.59 
3.76 

10.28 
«.34 
6.03 


*Sampli'  Xo.  7  i''jutaiiis  no  molannfN 


65.24 
57.36 
60.99 
64.10 
66.-54 
62.31 
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Only  two  samples  of  malt  sprouts  were  analysed.  These  show  an 
average  of  39.34  per  cent,  of  protein.  As  will  be  noticed  these  two 
samples  are  practically  the  same  in  composition.  It  must  not  be  in- 
ferred however,  that  the  composition  of  this  feeding-sfuff  does  not  vary. 
As  a  matter  of  fact  there  is  a  very  noticeable  difference  in  the  composi- 
tion of  sprouts  from  any  two  breweries.  Moreover,  the  samples  from 
one  plant  frequently  differ  among  themselves  as  much  as  the  averages 
from  different  plants. 

Barley. 

Three  of  the  samples  analsyed  were  obtained  from  a  manufacturer, 
and  SIX  from  dealers. 

Barley  fed  alone  is  considered  somewhat  "heating,"  and  if  fed  con- 
tmuously  is  likely  to  cause  skin  troubles.       When  combined  with  other 
grains,  however,  such  as  oats,  peas,  and  so  forth,  it  gives  good  results. 
1  he  table  of  analysis  shows  that  the  digestibile  protein  is  lower  in  barley 
than  m  oats  and  considerably  higher  than  in  corn.       The  carbohydrates, 
on  the  other  hand,  exceed  those  of  the  oats  and  fall  below  those  in  corn. 
Barley  has  also  less  oil  than  either  of  the  two  grains  mentiohed.     When 
mixed  with  oats  and  ground  previous  to  feeding,  it  is  considered  an  ex- 
cellent constituent  of  a  ration  for  dairy  cows.       Some  authorities  claim 
that  it  has  an  influence  on  the  quantity  of  the  milk  and    butter.       The 
impression  appears  to  be  prevalent  among  certain  farmers  of  the  Province 
that  barley  fed  alone  is  poisonous.     This  statement  will  be  given  little 
credence  by  the  majority  of  those  who  have  had  any  experience  in  feeding 
the  grain.       It  is  true,  as  before  stated,  that  barley  is  considered  some- 
what heating  and  may  produce  skin  trouble,  but  that  it  is  a  poison  is  cer- 
tainly not  the  case.      The  experience  of  prominent  feeders,  both  in  Eng- 
land and  the  United  States,  and  in  Europe  "(it  is  used  extensively  in  the 
latter  place  for  the  producton  of  pork)"  will  allow  us  to  regard  barley 
meal  as  a  very  valuable  component  of  a  ration  for  farm  animals. 

Dried  Molasses  Beet   Pi'lp. 

This  feeding-stuff  consists  of  dried  molasses  and  the  pulp  which  re- 
mains as  a  residue  from  the  manufacture  of  sugar  from  sugar  lieets.  We 
have  conducted  a  series  of  digestion  experiments  with  this  material  and 
find  it  to  be  good  feed  for  parties  who  do  not  have  sufficient  coarse  feed 
for  their  stock ;  but  beet  pulp,  like  the  coarse  feeds  of  the  farm  should 
be  supplemented  by  materials  rich  in  protein.  The  writer  is  inclined  to 
believe  that  the  price  asked  for  this  material  at  the  factory  is  altogether 
too  high,  and  when  the  price  is  increased  by  the  cost  of  transportation 
for  long  distance,  the  expense  is  certain  to  greatly  over  balance  the'gains. 
Whether,  therefore,  it  will  prove  to  be  an  economical  feed  depends  upon 
the  price  asked  for  it  and  the  cost  of  the  coarser  home  grown  feeding 
stuffs.  Beet  pulp  must  be  regarded  purely  as  a  substitute  for  the 
coarst  fodders  of  the  farm,  and  should  be  fed  with  caution  to  voune 
siock.  ^        * 
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Stock  Food. 

examl^S:^  AXce^aMhe'  ZTt'l^  '^Tt  "''^"^  '^"  "-e  been 
«  very  fair  quanthrof  Jrotein  ^nS  St  k'^"  '^""^  '^^'  '"  '^^'^  '^^'^  « 
the  cost  of  the  nutritte^SmDonrnt,  nf  f-1,"  T'*  "^  ■"en'e'nbered  that 
form  is  much  in  advance  SXT^e.!  v.l  *^'  ll^^""  purchased  in  such 
by  the  use  of  condiment,  Jh  •  !^  J-  ^°''<=°^".  the  claims  that 
eJts  of  the  ratircLn'^^'increas'eT/nd  in  iS''''^'''''y  °^  other  compon- 

the  price  p?.,  ,or  sTj'J^J  Zll:^^  ^i^^^Z^^o^^r^'  ^''^ 
tity  ^a^h^Tf^l?-1CL^ranVt^^^^^^  ^^^  T ^-^  -  t^e  <,uan- 
The  ash  of  most  of  our  homeyown^Ss^and"Th:  Jh  T^  '"P^^^"*' 
by-products  of  our  mills  furnish  a  v.rw-  ^^'^  °^  "^^  °^  the 

material.      A  irlance  at  thi  /k^      «       ^  f^""  ^'"O""*  ^^    bone    forming 

examined  c:ontSrverriIrgeQurntfc  '^,**  ^"  °^  ^''^  «*<^  ^-^f 

the  ash  of  condimental  fSir^nn.  •  ^'^^      ^"  "^^^^  *=««««,  however, 

slum  salts,  whiTta"  the^e  'nrl         •=°"«'?«':able  quantities  of  potas: 
fore,  a  de;:ided  H.trhnent  ^  °"^^"'  °^  '^"  ^"™«'  «"d  are,  there- 

of a  tti't'^stSatiL^^^^^^^^  T'  'r '^  ^''^^  -<=»>  f-<^«  - 
effective  and  valuabl?  not  onlv  or  ^  ^"''-  ^'^  ^^''""^  ^o  be  particularly 
in  milk  and  for  horses  ThU  iZ'  ^T'"^  ^"'"'^'^'  ^"^  ^'^^  f^^  <=o^^'^ 
weight  with  the  intefSent  led.r  ^'  '^''"'  "^'""'^  ^^'•^^  ^^^^  '^ttle 
heaW  anin,ai;rd\ri,eSors"m*u;a^^^  -^"  "^^'^"^'^^^  ^-*  ^hat 

used  unrrTn;'ci::urtres  '°  0?^  '""^ ''"^"^  '^^^  ^^^-^<^  "ot  be 
have  their  places.       pTr  examnJ.  ?    J       contrary,  we  believe  that  they 

to  use  such.fo^dsr;;  tttTasHr :;  rtK^rifg^-octf  ^^  ^^"- 

obtaiiU^^^tru  LTstllTnSr^^^  ''■''  ^  '^*-^^--  -  ^e 
the  last  stages  of  LdinT  it  "  .  ^k  ''"^"*u''"' °' ^°"'^  ''"^^  '«°d  in 
feeders  do  Sot  consSeJ The  cost  of  a  f'JH^""?'^"'''  'l?^"^^^'  ^^^^  «"-h 
«;ese  m  which  the  cost  ^^l<^i:Tt:^:^^  ^^^^^^^ 

such  foods  increase  the  dSest^WH  y  of  ttht  f  H J'^^'^'  '""^  '^'"''"^  ^''^^ 
fact.  Furthermore  th*.  nnrr.h!  ^  ?  .  ^  ^o^^^''^  have  no  basis  in 
that  the  secretion  of^hrdSi^rflu^dsIr'  '"'^^  -/-^uently  assured 
use  of  certain  condiments  ^Thlt  Zu  ■  ^^7  .S^''! ^tly  increased  by  the 
case  we  have  no  doXt  but  the  orW  '  -^  T'^l'"  '"Stances,  may  be  the 
far  in  advance  of  the  gain  ^        P^"*  '°''  *^"^"  ^^^^^  '^  "^ely  to  be 
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Foodu  Analyzed.  ^.^ 

Li* 

Stock  Food  Ligredkntn.         \ 

^hagnumMosB i  333 

Beet  Sugar  Molaagee I  ]0.87 

PoiUtry  Feed*  j 

Weetern  Poultry   Food  Co..     ''  40  34 

Cvpher'8  Chick  Food 1203 

Moigan'g  Animal  Meal 58 '  10 

Sutherland's  Seeds '  *  9 '  tq 

Spratt'8  Chick  Meal .'.■.■.'.■  24  41 

Spratfs  Feed  for  large  fowl...  Ifl's'' 

Pratt's  Chick  Food  ....... . .  I5 '  {q 


29.67 
48.16 
0.0 
62.58 
58.83 
53.62 
64.79 


Poultry  Feeds. 

h..2^^t^°''1  *^^'^  ^'"^^  ^^^  average   composition    of    seven     distinct 

.als^llTb^  'r'r  ■  '''':'%  '''^'  '''  ^''"P"-^  °f  ^he  usual  mater! 
ni/^H  T^  v-  °  '^'"^  '"  ^^^  ^^^^'"8^  Of  PO"'try.  Some  of  our  recoff- 
mzed  authont.es  on  poultry  feeding  tell  us  that  ihey  believe  it  wouW  be 

Other  noT°'"^  to  purchase  the  ingredients  of  these  foods  separately 
Other  poultrymen,  however,  think  they  would  rather  pay  the  difference 

Iv^id 'th?i;X"?nj'  'r"^  ^  ""^^"^  "'^^^  P°"'*^y  ^^'^  wheJ^gSey 
on  mi!^H  **°"?8^,f  *^  subsequent  care  of  a  number  of  materials  which  are 
of  limited  use  m  the  small  quantities  they  would  have  to  buy. 

SUMMARY. 

«,n„?»"'^  ^  ^^^  cases  of  actual  adulteration  have  been  found  among  the 

Sd'truThv  -f  i"  '77  '"'^""'^^  '""^  adulterated  sample  was^or! 
warded  to  us  by  a  feeder  of  live  stock. 

;,nH  nJTt'^^'^^^^  ""'"J'^'  °^  by-products,  such  as  .;orn  bran,  oat  hull.., 

be"';;^  totytr^r  °'  ^"^'  '"''"°^  ^"--^''^^  *^^^  ^'^y  -"-^-  -  ^  -'e: 

t»h..^"  ^/'^'"•"^t'.o"  of  the  analyses  of  the  feeds  given  in  the  foregoing 

ma    iai:  :i„T/-'rr.'  "  ^°"."'^*'°"  "•^'^  *^^  P""«  p-^  f-  ^^ese^?.;^! 

k  the  mLr  '^!  purchaser  in  deciding  which  of  the  by-products 

IS  the  most  economical  for  his  purpose. 

At  the  present  time  the  prices  asked  for  cattle  foods  bear  very  little 
Der  Ion  l°hlif"'  f^^'"^J^^^^-       That  is,   feed  is  retailed  at  so  much 

ordinarvl  7  '^  "  """^  1"  P*""'"'"  ^"^  ^^"  ^"'^^^  *"  supplement  our 
ordinary  farm  foods,  or  whether  it  is  a  starchy  food,  and,  therefore  of 
much  less  value  m  compounding  suitable  rations  for  cattle.       Such  being 
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S^ir  I:«,'^      ^"* '"  *''*  purchase  of  feeds  and  sonw  knowledge  of 

Snt  trl^T^^T"  J'"  ^  '°""'^  ^^  paramount    important    ?„ 
keeping  the  cost  of  feeding  down  to  a  point  whicli  will  admit  of  a  profit 


Tabl«  Showing  Avbraqk  CoMPwrriON  of  Foom  Analv 


ZBO. 


Foods 


Pea  meal, 

Pea  hullp, 

Mixefl  grain  or  chop,  21 

Wheat  middh'rigs, 

Wlieat  bran. 

Low  grade  tlour. 

ShortP, 

Beeswing, 

Cotton  seed  ineal, 

Cotton  seed  hull?, 

Oil  cake, 

f     ten  meal, 

C'iii(*n  feed, 

Dim  chop, 

Corn  bran, 

Com  ensilage. 

Green  corn  and  silage,  9 

Oat  bran, 

Oat  dust. 

Oat  siftings, 

Mill  feed. 

Barley  dust. 

Malt  sprouts, 

Crushed  barlev, 

Dried  beet  pufp. 


54.62 
36.01 
56.36 
62.46 
56.99 
71.13 
61.26 
.62.68 
24.54 
35.76 
36.93 
64.86- 
61.47 
73.04 
65.90 
39.17 
61.02 
49.76 
53.68 
jl.39 
63.04 
55.86 
36.62 
70.11 
65.84 


feedin^'stuffTnn  t'^  H^°'''  ""'.  f  ^'■^^^  composition  of  the  samples  of 
leeding-stuffs  analysed   m  our  laboratory.       We    have    discussed    each 

nee'  :r"*H-';  '"''  "'^r  P°^^'^^'^'  '^'^  emphasized  points  of  differ' 
live  .ttk        A     ""^  '.°""?-  °^&'-«.^t^''*  P^a^^ical  value  to  the  feeder  of 

ive  stock  As  mentioned  in  the  introduction,  the  percentage  of  oro- 
tem  m  a  food  is  invariably  considered  of  prime  importance  because 'iur 
home  grown  crops  are  more  likely  to  be  deficient  in  this  than  in  any  other 
component.  In  selecting  a  food,  therefore,  we  should  aim  at  SaS 
the  greatest  amount  of  protein  for  our  money.  There  are  certain  ser! 
lous  objections,  however,  to  some  of  our  feeding-stuffs  which  contain  a  verv 
large  quantity  of  protein.  Cotton  seed  meal?  for  example,  contabs  on 
an  average  44.18  per  cent,  of  protein,  but  many  of  our^^st  feeders  do 
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not  ronsidcr  it  a  safe  food  to  place  on  the  hands  of  hired  men.  Many 
cases  of  mUk  fever  and  other  diseases  in  dairy  herds  have  been  attributed 
to  indiscriminate  use  of  cotton  seed  meaJ.  This  food  may  be  fed  to 
advantage  if  care  is  observed  as  to  the  amount  fed  per  day,  the  age  of 
the  animal,  etc.  All  things  considered,  it  might  be  wiser  to  make  up  any 
deficiency  m  protem  m  a  ration  by  feeding  another  of  the  by-products 
mentioned  (linseed  meal  for  example).  The  addition  of  cotton  seed  meal 
to  a  ration  for  calves  or  pigs  results  in  serious  derangement  of  the  diges- 
tive organs  of  these  animals. 

Pea  meal,  linseed  meal,  maize  gluten,  gluten  feed,   middlings,  and 
wheat  bran  are  by-products  which  contain  a  large  quantity  of  protein, 
an^l  are,  therefore,  most  valuable  components  for  a  ration  intended  for 
dairy  cows.       For  fattening  pigs,  good  results  have  been  obtained  from 
a  mixture  of  skim  milk  and  low  grade  flour.      Shorts  is  an  excellent  food 
for  young  pigs.       Oat  dust  and  other  feeds  of  like  composition,  if  pure, 
furnish  nutritive  materials  at  economical  prices.       The  purchaser  must, 
however,  be  on  his  guard,  as  frequently  feeds  are  presented  for  sale  on- 
our  markets  which  are  heavily  adulterated  with  loreign  material  of  little 
value.       Only  to-day  a  sample  of  what  was  supposed  to  be  wheat  bran 
wag  sent  to  our  laboratory.       Upon  examination  we  found  this  sample 
to  be  adulterated  with  large  quantities  of  finely    ground    barley     bran. 
From  the  result  of  our  investigation,   however,  we  are  convinced  that 
goods  obtained  from   the  local  manufacturers    are     usually     of      good 
quality.       In  some  instances  we  have  found  the  nutritive  materials,  es- 
pecially protein,  present  in  smaller  quantities  than  we  might  have  ex- 
pected, but  in  most  cases  this  deficiency  was  due,  not  to  adulteration,  but 
to  the  poor  (quality  of  the  ^..-ain  from  which  the  by-product  was  obtained. 
Regarding  mill  feed,  oat  hulls  and  such  low  grade  materials  little 
need  be  said.       The  tables  of  composition  show    them  to    be     entirely 
unfit  to  feed  as  substitutes  for  pea  meal,  linseed  cake,  and  such  nitrogen- 
ous materials.       There  are  cases,  however,  in  which  these  feeding-stuffs 
might  be  used  to  advantage,  but  the  feeder  is  likely  to  be  misled  in  the 
purchase  of  these  materials,  because  the  price  asked,  judged  from  the 
cost  of  standard  food  materials  would  indicate  value  which  they  do  not 
possess.       Economical  purchase,  however,  does  not  imply  the  purchase 
of  the  lowest  priced  foods.       As  previously  observed  many  of  the  waste 
products  of  our  mills  are  not  altogether  worthless,  but  it  is  important  that 
purchasers  should  know  what  they  are  and  what  relation  they  bear  to  the 
standard  feeds.       In  some  cases  finely  ground  materials  are  sold  under 
fancy  names  and  these  in  many  instances  are  essentially  inferior  to  ordi- 
nary farm  roughage.       Feeders  of  live  stock  should  not  be  deceived  in 
such  a  case  by  false  claims  or  a  fancy  name,  suggesting  good  quality  or 
good  origin.      Purchasers  are,  therefore,  advised  to  be  on  their  guard  in 
the  selection  of  some  of  these  so-called  cheap  by-products.   It  is  safer,  as 
a  rule,  to  buy  standard  foods  as  their  quality  mav  be  pretty    accurately 
judged. 
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Appendix.   • 

•total  amounts  of  the  d?»^JJJt  c^ns  huJi.,  n  '"'f.'"'/'*'"  regardinf  the 
that  portion  of  the  f oS  wS  TZS  S'TT  1^"^''  ""*  "  °"'y 
it  has  been  deemed  advisabE'to  apJLnd  a  aWe  eSThe°  *^"  '"•'™'"' 
amounts  of  digestible  nutrients  cEned  lnL^ZLliJIS:°'''"'rT 

ture.       The  digestibility  of  a  number  !ff  .h  "     V  ^.P"*™*"*  "^  Agricul- 

wM.lyZ;;,™Tit°„'  ""Th|.?r°  X"„'"""  "'.""r  "">■  ™^  l-i" 
given  in  the  foUowine  table   ,h.S  "J""*.  ""  "S""^'  "Wch  are 

infr  »i.h  app°„3  'qt'n'tiS^s'^r  ""  """'  ""'  ""  ''  """• 

deposited  as  suchTused  l^nr^"^     ?"  ""'■.'"  <»"verted  into  tat  and 

pensive  than  the  latter    Ind    th,~t  '''^Y""'.  but  it  is  far  more  ex- 
to  the  mature  Mim"  as  wai'l^.;fr'  °"'''°?  ""^  """"M  "«  »"PP'i«<" 

down  or  the  nr.i:L'"Lts"t  .'L's,7hX""rr"^''"i 

Si^'ZorrntsoXtrLf  ""'^  r  areTe'pt'forthe-pr^SLS  o1 
nece^sar^  increased  amount  of  protein  in  the  food  is 

raiJ  ^The'falrXlefor'r-'"'  '"^  ''"'""  '*'"*  "<  -'"""' 

:^fnX-rd?i5S  SH-— 

?jis7ifatnTSl:d1he£« 

;sLr  hill  "^ii^v^^f^^?^'^^^  <t 

the  carbohydrates  and  fat  thu,  o^Sn  ,,  •  •  "^  followmg:  table  the  sum  of 
divided  by  the  protein  as  e"venTn  h  "  ^'T  '?  '^^  third  column,  which 
tive  ratio  of  the  fo^d         ^  '  '^"^^"^  '°'"'""'  ^'^««  "«  the  nutri- 
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DIGESTIBLE  NUTRIENTO  IN  8TATED  AMOUNTS  OF  FOOD  STUFFS. 


Kind  and  Amount  of  Food. 


*Pea  Meal. 


tPea  Hulls , 


tMixed  Grain  or  Chop  , 


*Wheat  Middlings . 


t Wheat  Bran. 


tLow  Grade  Flour. 


8 
4 
5 
6 
7 
8 
9 
10 

.  1 
3 
3 
4 
5 

.  1 
2 
3 
4 
5 

7 
8 

I 
2 
3 
4 
5 


Poumli  of  Digesiiblo  Notri- 

Total  __        «>*^ 

M^fL  ICarbohy. 

^'-  i  Protein  j '««»«/ 
i  *^~*«>n  [  (Fat  X 

!  I      2.2.5) 


.  1  pound 

2  " 

3  " 

4  " 

6  " 

1 

1  "      i 

2  "       i 

3  " 

4  ..      1 

B  •' 

H  " 

7  " 

8  " 

9  " 

1  " 

•)  It 


.896 
1.792  I 
2.688 
3.584 
4.480 

.924  , 
1.848 
2.772 
3.696 
4.620 
5.544 
6.408 
7.392 
8.316 

.887 
1.774 
2.661 
3.648 
4.435 
5.322  I 
6.209  I 
7.096  i 
7. 983  i 
8.870  I 

.899  I 
1.798 
2.697 
3.596 
4.495  ' 


.896 
1.792 
2.688 
3.584 
4.480 
5.376 
6.272 
7.168 

.889 
1.778 
2.667 
3.566 
4.445 


.193 
.386 
.579 
.772 
.965 

.073 
.146 
.219 
.292 

.:«5 

.438 
.511 

.584  i 
.657  i 

.102 
.204 
.306  ; 
.408 
.510 
.612 
.714 
.816 
.918 
1.020 

.124 
.248  ! 
.372  : 
.596  i 
.620 

.116 
.232 
.348  ' 
.464 

.580 
.696 
.812  I 
.928  ; 

.090 
.180 
.270 
3.60  i 
4.50 


.543 
1.086 
1.629 
2.172  I 
2.716 

.440 
.880 
1.320 
1.760 
2.200 
2.640 
3.080 
3.520 
3.960 

.573  : 

1.146 

1.719 

2.292 

2.866  I 

3.438 

■*.011 

4.584 

5.157 

6.730 

.690  : 
1.180  I 
1.770  i 
2.360  ; 
2.950  ' 

.463  ! 

.W26  i 
1.389  i 
1.852  I 
2.315 
2.778 
3.241 
3.704 

.600 
1.200 
1.800 
2.400 
3.000 


Total 


.7m 

1.472 
2.208 
2.944 
3.680 

.513 
1.026 
1.539 
2.052 
2.565 
3.078 
3.591 
4.104 
4.617 

.676 
1.350 
2.025 
2.700 
3.375 
4.(m 
4.725 
5.400 
6.075 
6.750   I 

.714 
1.428 
2.142 
2.866 
3.570 

.579 
1.158 
1.737 
2.316 
2.895 
3.474 
4.053 
4.632 

.690 
1.380 
2.070 
2.760 
3.450 


NutrltlTe 
Ratio. 


1:2.8 


1:6.03 


1:6.6 


1:4.76 


1:3.99 


1:6.67 


so 


Kind  antl  Ain6ant  of  Food. 


•Shorto 


tBeeewing 


•Cottonseed  Meal. 


•Cotton  Seed  Hulls. 


•Oil  Cake 


•Gluten  Meal. 


,.  1 
2 
S 

4 

n 
« 

7 
8 

.  1 
2 

3 
4 
5 
6 
7 
8 
» 
10 

.  1 
2 
.3 
4 
5 
6 

,  1 
2 
3 
4 

1 
2 
3 
4 
6 
6 

1 
2 
3 
4 
5 
6 
7 
8 


Total 

Dry 

Matter 


Pounds  of  DigMtible  Nutri- 
ent*. 


Protein 


.94 
1.88 
.'?.82 
3.76 
4.70 
6.64 

.902 
1.804 
2.708 
3.608 

.909 
1.818 
2.727 
3.636 
4.645  i 
5.454  i 


Carbohy- 
dnitM  + 

(FatX 
2.2ft) 


.906 

.117 

,      1.812 

.284 

2.718 

.361 

3.624 

.468 

4.530 

.686 

5.436 

.702 

6.342 

.819 

7.248 

.986 

!         .93 

.072 

1.86 

.144 

2.79 

.216 

3.72 

.288 

4.65 

.360 

5.58 

.432 

6.61 

.504 

7.44 

.676 

8.37 

.648 

9.30 

.720 

.390 
.780 
1.170 
1.660 
1.960 
2.340 

.006 
.012 
.018 
.024 

.259 

.518 

.777 

1.036 

1.295 

1.554 


I 


.929 

.220 

1.858 

.440 

2.787 

.660 

3.716 

.880 

4.845 

1.100 

5.574 

1.320 

6.503 

1.540 

7.432 

1.760 

.614 
1.228 
1.842 
2.466 
3.070 
3.684 
4.298 
4.912 


.603 
1.006 
1.609 
2.012 
2.616 
3.018 
3.521 
4.024 
4.627 
6.030 

.448 
.896 
1.344 
1.792 
2.240 
2.688 

.265 

.530 

.795 

1.060 


497 
994 
491 

988 
485 
962 


.613 
1.026 
1.539 
2.052 
2.565 
3.078 
3.591 
4.104 


Total 


.731 
1  462 
2.198 
2.924 
3.666 
4.886 
6.117 
6.848 

.610 
1.040 
1.560 
2.080 
2.600 
3.120 
11.640 
4.160 
4.680 
6.200 

.838 
1.676 
2.614 
3.352 
4.190 
5.028 

.271 

.542 

.813 

1.084 

.766 
1.512 
2  278 
3.024 
3.780 
4.536 

.733 
1.466 
2.199 
2.932 
3.665 
4.398 
5.131 
5.864 


I  Nutritive 
:  Ratio 


1:5.28 


1:6.9 


1:1.15 


1:44.16 


1:1.9 


1:2.3 


81 


Poundaof  DiRmtible  Nutri- 

! 

1 

1    Total 

1 

entii. 

! 

Kind  Mid  Amount  of  Foo<l. 

!     Dry 
1   Matter 

Prottin 

Nutritive 
Ratio 

Carbuhy- 
drat«i4- 

(FatX 

Totel 

2.25) 

•Gluten  Feed 

1 

II 

.913 

.219 

.626 

.844 

—   —• . 

1:  2.8 

'2 

* 

1.82« 

.438 

1.250 

1.688 

3 

It 

i      2.739 

.657 

1.876 

2. 632 

4 

11 

i      3.652 

.876 

2.600 

3. 376 

, 

5 

II 

1      4.6M5 

1.095 

3.125 

4.220 

6 

II 

i      5.478 

1.314 

3.760 

5.064 

7 

II 

j      6.397 

i      1 .5:» 

4.376 

5.908 

8 

II 

7.804 

1.752 

5.000 

6.752 

♦Com  Chop 

1 

II 
II 

i         .902 
i       1.804 

.063 
.126 

.783 
1       1 .568 

.846 
1.692 

"  2 

1:  12,4 

3 

41 

2.70« 

.189 

2.349 

2.638 

4 

II 

3.608 

.252 

3.182 

3. 384 

5 

II 

1      4.610 

.316 

3.916 

4.230 

6 

1  1 

'      6.412 

.378 

4.398 

6.078 

7 

II 

!      6. 314 

.441 

5.481 

6.922 

8 

II 

7.216 

.604 

1       6.264 

6.768 

tCorn  Bran 

1 

II 

.94 

.053 

i         .413 

.488 

1:  7.8 

2 

1.88 

.108 

;         .826 

.932 

3 

II 

2.82 

.169 

1.239 

1.898 

4 

11 

3.76 

.212 

1.652 

1.884 

5 

II 

4.70 

.266 

2.065 

2.330 

tCom  Ensilage  .... 

1 

II 

.21 

.056 

.451 

.506 

— ^              • 

1:  8.2 

5 

** 

1.05 

.275 

2.266  ! 

2.6S0 

le 

•  1 

2.62 

.660 

6.412 

8.072 

15 

II 

3.15 

.825 

8.765  i 

7.590 

18 

II 

3.78 

.990 

8.118 

9.108 

20 

II 

4.20 

1.000 

9.020 

10.120 

tOat  DuBt 

1 

(1 

.902 

.081 

.434 

.515 

4 

1:5.35 

- 

1.084 

.162 

.868 

1.030 

3 

1  1 

2.706 

.243  1 

1.302 

1.545 

4 

"       i 

3.608  t 

.324  : 

1.736 

2.060 

5 

"       i 

4.510 

.405 

2.170 

2.675 

' 

6 

II              1 

i 

6.412 

.486  , 

2.604 

3.090 

7 

1  i        1 

6.314  i 

.567  i 

3.038 

3.605 

8 

1*        1 

7.216 

.648 

3.472 

4.120 

•Malt  Sprouts 

....  1 

*< 

.912 

.235  ; 

.316 

..551 

1: 1.3 

2 

II        j 

1.824  i 

.470 

.632 

1.102 

3 

11        i 

>  <        1 

2.736  ; 

.705  : 

.948 

1.653 

4 

II        ' 

1 

3.648  1 

.940 

1.264 

2.204 

5 

*i        1 

4.5H'^ 

1.175 

1.580 

2.755 

6 

II 

5.47- 

1.310  . 

1.896 

*  2.306 

7 

II 

6.384  1 

1.645 

2.212 

3.857 

8 

11 

7.296 

1.880 

2.528 

4.408 

» 

If 

8.2('8 

2.115 

2.844 

4.959 

10 

11 

9.120  1 

2.360  i 

S.160  : 

5.510 

i 


S3 


Kind  and  Amount  o(  Food. 


*Cnwhcid  Barley 


tDried  B«et  Pulp. 


.  1 
2 
8 
4 

5 
6 

.  1 
2 
8 
4 

R 
6 
7 
8 
9 
10 


Total 
Dr- 

Mattet-. 


Pound*  of  Digi^iblf  Nutri< 
entii. 

Carbohy-  ~      ' 
2.26)     [ 


.897 
TW 

mi 

im 

48ft 
382 


.970 
1.040 
2.H10 
8.880 
4.8A0 
ft. 820 
6.790 
7.7fl0 
8.730 

9.700  : 


.OfM 
.192 

.288 
.384 
.480 
.578 


.648 
1.292 
1.038 
2.584 
3.230 
3.876 


.072 

.WUi 

144 

1.310 

216 

1.985  1 

288 

2.680 

..oO 

3  275  ; 

432 

8.930  ' 

ftM 

4.585 

ft76 

5.240 

648  , 

5.895 

720 

6.550 

.742 

.484 
2.226 
2.968 
8.710 
4.452 

.727 
1.454 
2.181 
2.9rj8 
3.635 
4.362 
ft  069 
5.816 
6.543 
7.270 


Nutritive 
Ratio 


1:6.78 


1:9.09 


*Rnalti  calculated  from  American  recoidii. 


